


fs 


it 
k 


OT ee Toe BG 


wre = Fel Vy 


—_ 


—_ 




















“W¥ SF) 

\ (ey G 
We S 
74 A A 
ot) 
/ 5% 






A JOURNAL FOR 


VOL. 11, No. ae 


WEEKLY. 


CoPYRIGHT 1888, BY AMERICAN MACHINIST PUBLISHING COMPANY. 


Some New Patterns of Chucks. 


chuck, 
eral 
which projects but little beyond the body 
of the 
any kind of jaws desired, and in two sizes, 
the two-inch to be 


We show on this page some of the new 
patterns of chucks recently brought out by 
the Cushman Chuck Company, Hartford, 
Conn. 

Some of them are modifications of chucks 
formerly made by this 
company, while others 
are entirely new 
chucks. Figs. 1 and 
2 are front and back 
views of an independ- 
ent reverse jaw chuck, 
having slots through 
the body to receive 
bolts for holding long 
work. These slots are 


put in all the sizes 
above the 44 and 6 
inch chucks. The 


jaws can be run out 
and reversed, and the 
screws are made with 
along bearing at each 
end, and should the 
syuare end become 
broken or worn out, the 
screw can be reversed 
and the other end fitted 
to the key. Jaws and 
screws are made of 
steel. 

Figs. 3 and 4 show a 
chuck which is much 
the same as the first, 
but has T-slots milled 
in the face, instead of 
passing through, and 
an arrangement by 
which any two opposite 
may be con- 
nected in the manner 
shown in Fig. 4, 
which enables work to 
be centered by them, 
the other two being 
afterward tightened. 

Fig. 5 is a_ two- 
jaw chuck, which is 
furnished with either 
jaws (uni- 
versal) or with inde- 
pendent jaws. They 
are adapted for use on 
machines, bolt 
and for 
holding drills, square 
head and 
taps, and other tools. 
They are made to bolt 
to a face plate, and all 
have a hole entirely 
The jaws can be left plain, or made to hold 


screws 


connected 


screw 
cutters, etc., 


reamers, 


through the chuck, 
any special piece upon receipt of sample. 
Fig. 6 shows a set of reversible face plate 
They will be easily understood from 
The screws and jaws are made of 


jaws. 
the cut. 
steel, and the latter can be run out and re- 
versed, 
very good independent four-jaw chuck out 
of a face plate, and are useful on large 
lathes, boring-mills and drill-press tables. 
The length of those kept in stock is 10 inches, 
but other sizes are made to order, 
Fig. 7 is a new design of 
chuck, It is furnished with any style jaw 
desired, of steel, and is made in eight differ- 


As will be perceived, they make a 


lever scroll 


ent sizes, from 8 to 21 inches. 
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Fig. 8 is an amateur’s scroll 
designed for foot lathes and ‘gen- 
There is only one socket pinion, 


geared 
use, 


chuck. They are furnished with 


fitted either to face 


NEW ParrERN 
plate or taper shank, and the 24 inch for 
face plate only. 

Fig. 9 is an amateur’s lever scroll chuck. 
They are made in four sizes, from two to five 
inches. The two-inch is made with a hub in 
which is a taper hole, to which an arbor may 
be fitted, or can be furnished for a face plate, 
The other sizes are made for face plate only. 

Fig. 10 is a key drill chuck, It 
new style socket pinion, which projects only 
slightly beyond the body of the chuck; all 
the working parts are of steel, and inter- 
changeable. The jaws are ground true after 
tempering. They are with three 
styles of jaws, and in two sizes, the smallest 


has a 


made 


having a capacity from 0 to } inch, and the 


“rar tr l 5 3 . 
larger from 4 to @ inch, 


For Sale Everywhere by Newsdealers, 


ENTERED aT Post ¢ 


The above do not include all the different 
styles of chucks made by this company, but 
only such as have been recently brought out, 
or changed in design. Most of those formerly 
made have been made stronger by increased 
weight of the body, and by the use of steel for 





all jaws, screws and scrolls, 











8S OF CHUCKs. 


Master Mechanics’ Convention Notes. 





President Setchel, it is acknowledged on 
all hands, is a most excellent presiding offi 
cer. He speaks sufficiently loud to be plainly 
heard in every part of an ordinary hall, and 
he urges the members towards speaking so as 
to be heard. He disposes of points of order 
quickly, and clears away any entanglement 
that may be brought about, in a way to save 
the time of the association. 





By a provision of the new constitution in 
fixing upon the place for the next meeting, 
the members vote for as many places as they 
choose, then the executive committee must 
select one of the three places for which the 


ae 


Fig. 10. 
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most votes were cast. In accordance with 
this provision, the next meeting will be at 
Niagara Falls, Montreal or Chautauqua Lake. 
Previous to this year the members fixed the 
place for the meeting, and it is not beyond 
the experience of the association to find that 
hotel keepers would not redeem the promises 
in the way of accom- 
modations for — the 
members made a year 
When the 


place of meeting was 


previous, 


fixed beyond the pos 
sibility of change, the 
committee had nothing 
to do but 
best 


secure the 
terms it could. 
Now, with the 


of three places in the 


choice 


hands of the committee, 
little 
memory of 


there is doubt 
that the 
hotel keepers will im- 
prove wonderfully, 
Secretary Sinclair, in 
called at- 
tention to the flattering 


his report, 
increase of the mem- 
bership of the associa- 
tion since the previous 
At that 
time there was a total 
membership of 277. At 
the present time there 


annual report. 


isa membership of 822. 
During the past year 
two ordinary members, 
one honorary member 


and one associate 
member have died. 
There are more than 


two tons, Secretary 
Sinclair says, of back 
reports in his hands, 
which he has insured 
inthe sum of $2,000. 
The fourth sixth 


reports are exhausted, 


and 


but there is a 
supply of all 
except the latest. 


Lo rd 


others 


The question of the 
advantage, or other 
wise, of the use of 
feed-water heaters for 
locomotives was 
brought before the 
convention, with a re 
quest that those having 
experience in their use 
vive the results. No one appearing inclined 
Setchel 
Mr. Paxton, who said, in substance, that. it 
well 


to answer, President called upon 


was understood that there was no ad 


vantage in the use of feed-water heaters. 
This was not disputed, and was evidently 
the opinion of the members present when 


the question was asked, 


asked related to the 
effect of the height of boiler on the lateral 
wear of driving 


Another question 


and truck 


who asked the question, said he had 


boxes, Mr. 
Briggs, 
some ten-wheelers, and he found there was a 
of lateral engines 
After consid 
erable lateral wear they were all right. He 


good deal wear, and the 


were prone to leave the track. 
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did not believe, however, that excessive wear 
was due to the boilers being high. On the | 
believed that the lateral wear | 
with low boilers. 


contrary, he 
was less with high than 
The general opinion appeared to be that high | 
boilers did not increase lateral wear, but that | 
engines were almost invariably put up too | 
tight, then cutting began, and was likely to | 
go on until lateral motion became excessive. | 

Upon the question of using flanged tires on | 
the front wheels of ten-wheel engines, there | 
was great diversity of opinion, some mem- | 
bers expressing themselves as sure of the | 
advantages of doing so, while others were | 
equally positive that blind tires on forward 
So marked 


was the difference in opinion in respect to 


wheels gave superior results. 


this, that it seems unaccountable, except upon 
the hypothesis that other conditions were 
unlike, and that these conditions influenced 
the results, 

The difference in opinion as to the use of 
rigid or swing trucks on ten-wheelers also 
showed that there was equally wide differ- 
ence in and this difference 
between men of large experience. It 


was 
will 
evidently take some time to answer these 


opinion, 


questions conclusively, with the probability 
that many will 
settle the case differently in different in- 


stances, 


controlling circumstances 


To the question ; Is there any known prac- 
tice safe for dispensing with the use of crown 
bars? several members expressed —them- 
selves as having experience with radial stay 


bolts, and they had found them better than 


crown bars. Amongst other things, stay 
bolts did away with a good deal of the 


trouble from bad water. 

In discussing the report on traction in- 
no one was found defending their 
The best traction increaser, Mr. Barnett 
thought, was sand, but it should be delivered 
better than is the usual practice. 


creasers, 


use, 


In regard to the advisability of admitting 
air to the extended front of locomotives, Mr. 
Foster said that, while to do so was contrary 
to experience and common sense, he was 
doing so with good results. This arrange- 
ment consists of a draft regulator, so called, 
placed where the hopper is usually located. 
This regulator is provided with adjustable 
openings. Some opening is always provided, 
and when the engine is working hard these 
openings, aggregating suflicient to supply a 
five-inch hole, are kept wide open, and this 
Mr. Foster finds greatly reduces the quantity 
the the 
engines steaming very freely. Semi-bitumi- 


of cinders drawn through tubes, 
nous slack coal is burned. 

Mr. Sinclair thought the law of equiva- 
lents could not if the matter 
was carefully investigated some correspond- 
ing loss would be found. 


be set aside ; 
Opening the noz- 
zles he thought would give better general 
results and accomplish the same special re- 
sult. 

Questioning brought out the fact that the 
of Mr. 


tire-boxes Foster's 


large. 


engines were 


to size of 
Mr. Hickey 
did not think present practice provided sufli- 
cient space. 

Mr. Swanton thought the water 
should increase gradually from the mud ring 
up, both for circulation and the free escape 
of steam. 


A question was proposed as 
water space about the fire-box. 


Space 


This improves the staying, as it 
larger bolts, and these 
broken by difference in expansion, 


gave stay were 





By vote the convention placed itself on 
record as favoring the use of the brick arch. 


Mr. Stevens gave the following figures as 


| Cleveland, O.; 
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In discussing hollow stay bolts, Mr. Sin- 
clair thought air over the fire the best pre- 
ventive of black smoke. Mr. 
and Mr. Stevens also spoke in 
hollow stay bolts. 


Swanston 


of 


favor 


Officers were elected as follows: President, 
J. H. Setchel, Dunkirk, N. Y.; 


vice-presi- 


| dents, R. H. Briggs, A. T. & 8. F. railroad, 


John Mackenzie, N. Y. C. & St. L. railway, 
treasurer, George Richards ; 


| secretary, Angus Sinclair. 


REPORT ON RELATIVE PROPORTION OF CYL- 
INDERS AND DRIVING WHEELS TO BOILERS. 


To the President and Members of the Ameri- 
can Railway Master Mechanics’ Associa- 
tion ° 


Your committee on boiler proportions_ beg 
to submit the following report : 

The total heating surface of.a boiler should 
be governed by the horse-power developed 
when the engine is exerting its maximum 
continuous effort. 

To obtain the most economical results, 
boilers cannot be designed to suit the many 
various conditions of service and character of 
fuel by any hard and fixed rule. For aver- 
age practice, with bituminous coal, where 
steam passages are ample, your committee 
recommend that two square feet of heating 
surface be provided for each horse-power 
developed, when engine is exerting its maxi- 
mum continuous effort. 

To arrive at such maximum horse-power, 
it is suggested that for ordinary passenger 
and freight engines a piston speed of 800 
feet per minute, in connection with 40 per 
cent. of boiler steam pressure, be assumed ; 
and upon this assumption the following 
formule for engines with 24-inch stroke are 
submitted : 

A. Area of one cylinder in inches multi- 
plied by 5.8 equals total heating surface. 

B. Total heating surface divided by 11 
equals fire-box heating surface. 

C. Total heating surface divided by 70 
equals grate area. 

D. Total heating 
equals flue area. 

It appears that the grate area is capable of 
a wider range in dimensions than other parts 
of the boiler, and by making this abnormally 
large, as in the case of the ‘‘ Wootten” and 
other kindred boilers, grades of fuel other- 
little be 


surface divided by 400 


wise of use ean successfully 
burned. 

With'the same size of cylinder, a switch- 
ing engine requires less heating surface than 
a road engine, the difference depending upon 
the special requirements in each case ; but 
the same rule may be applied, viz., to pro- 
vide two feet of heating surface for each 
horse-power developed during maximum 
continuous effort. 

Your committee 


progressive 


consider that the recent 


steps in boiler proportions, 
noticeable in all parts of the country, are 
largely due to the untiring exertions of your 
secretary, through the columns of his well- 
known paper, and information received from 
him, Mr. J. Davis Barnett and Mr. D. H. 
Neale have very materially your 
committee in the preparation of the above 
report, which is very respectfully submitted 
by CHARLES BLACKWELL, 
CLEM HACKNEY, 

Joun McGRAYEL, 


assisted 


Committee. 


DISCUSSION. 
In discussing this report, Mr. Blackwell said 
did have these 
formulas proposed to be considered as any 
hard and fast rules, but that they be con- 
sidered .as average quantities and propor- 


the committee not wish to 


tions, which can be varied at will either in 
one direction or other, to suit. 

Mr. Barnett said: There are very curious 
anomalies about our engines—for instance, | 
tuke a series of locomotives turned out by one 
of our large firms within a few weeks of one 





the pounds of water evaporated per pound of | 
coal in some experiments conducted by him | 
under the following conditions : 

Mackenzie straight stack, 5.70: diamond | 
stack, 5.76; straight stack and extension front, 
5.80; straight stack, extension front and 
brick arch, 7.08. 


The printed statement said : 
‘That they would haul a given number of 
Anybody not understand- 


ing the situation from our point of view 


another. 
tons on a level.” 
would infer there was some proportion of 


boiler on these engines to the number of tons 
they were to haul. 


Working out the figures, I found that 
there was one square foot for a bare ton with 
of 
another, with that same surface—one square 
foot—it had to haul 1.57 ton. 

One freight had one square foot of heating 
surface for 1.15. Another had’ 1.27. The 
Moguls were 1.27 and 2.17. 

Another curious anomaly I found in look- 

ing up this matter was, that one series reports 
al engine built and showed this engine to have 
a maximum _horse-power in, going down 
grade. 
_ Mr. Forney thought the; Subject_had been 
unnecessarily complicated. In hisexperience 
he had never found that you can never get 
the boiler too big ; and believed in the maxim 
which has been stated : ‘‘ Within the limits of 
weight and space to which you are confined, 
you cannot make the boiler too big or the 
heating surface too great.” He continued : 

I would make the boiler as big as pos- 
sible. First determine the size of the wheels, 
then proportion the cylinder to the wheels. 
You thus arrive at the weight of the cylin- 
ders and the working parts of the engine, and 
you know what is left for the boiler. When 
you come to the matter of the relative size of 
the grate to that of the heating surface, then 
the matter becomes more complicated. The 
size of the grate is dependent upon the fuel 
used, 

Mr. Sinclair agreed in a general way with 
Mr. Forney. As arule, you can never get 
the boiler too large. And that isa very good 
plan he has outlined of designing the cyl- 
inders to suit the wheels and then making the 
boiler as large as possible. But unfortu- 
nately that has not been the plan usually 
followed by our designers. The engineers, 
or those responsible for track and_ bridges, 
have generally said they want the weight on 
wheels to be kept down within a certain 
limit. The engine has to be designed to suit 
this, and the transportation department uses 
its influence to get as large cylinders as pos- 
sible. Master mechanics are often induced 
to enlarge cylinders until they are out of pro- 
portion to the boilers, and against their own 
judgment. The report of the committee here 
gives about 1,300 square feet of heating sur- 
face for a 17’ x 24" engine. Everyone under- 
standsit is alarge proportion of heating sur” 
face to the cylinder capacity. The aim of 
the committee evidently is to encourage the 
designers of locomotives to make as large 
heating surface as possible, and also as large 
proportion of boilers to the cylinders as pos. 
If this is recognized as the standard 
of the Master Mechanics’ Association, then a 
master mechanic, who may be urged to make 
a large cylinder and small boiler, can say, 
‘Here is the proportion recommended by the 
You want the engine all out of 
proportion, and the engine will be expensive 
to operate.” Consequently, I think the adop- 
tion of the committee’s report will do good 
to the association, to the interests of the mem- 
bers and their roads generally. 

Mr. Forney spoke of the advantage of en- 
larging the flues. It was difticult to draw air 
through small and long tubes. 

Mr. Mackenzie said their experience was 
not favorable to large They had 
found that 2 inch tubes gave a great deal 
better satisfaction than 24 inch. 

Mr. Hickey said : Speaking of the relative 


one the passenger engines, and with 


sible. 


association. 


tubes. 


efficiency of  fire-box and flue heating 
surface, we have two classes of engines 


of the same general dimensions, the only 
one class of engine 
the other. 
same amount 


the 


exception being that 
has tubes one foot shorter than 
Those engines are doing the 


of 


work precisely—performing same 
duty. The engine with the shorter tube 
makes steam on an average freer than 


those with the longertubes. From observation 
I am prepared to say that the length of the 
tube does not cut much of a figure in in- 
creasing the steaming efficiency of a locomo- 
tive, beyond certain limits, of course. 

The experiments of Mr. Clark having been 
referred to, Mr. Barnett called attention to 
the fact that these experiments were made 
with coke as fuel. 

Mr. Sinclair said that Clark insisted strongly 
that the deductions from his experiments in- 





dicated that a great increase of fire-box sur- 


| face did not promote the economical worki: 
|of the engine. 

He held that undoubtedly the fire-box su 
face was more efficient for the generation . 
steam than the tubes, but the tubes we: 
placed where the greater part of the heat ha 
to be absorbed, and that attention should bh 
directed more closely to make these propo: 
tions right, than to efforts to increasing th 
area of the fire-box unduly. 

—_ege—_____ 
Personal. 


At the end of last month our well-know 
contributor, Mr. John J. Grant, severed hi 
connection with the American Sewing Ma 
chine Co., of Philadelphia, to take a pos 
tion of responsibility with the Simonds Roll 
ing Machine Co., at Fitchburg, Mass., 
change of position and prospects, upon whic! 
he is to be congratulated. 

During a recent visit to the shops at Phila 
delphia, of which he has had charge fo: 
about two years past, we saw evidences of a 
great deal of conscientious and skillful work 
by him in planning and re-arranging thei: 
methods of manufacture, the result being 
apparent in the present admirable arrange 
ments, tools and fixtures which he has in 
troduced for the work, by which the quality 
of the workmanship has (as we can say from 
actual comparison) been very greatly im 
proved, and at the same time the cost of pro 
duction reduced 17.8 per cent., while the 
men in the shop 
than before ; an 


are making more money 
all-round result of which 
we think any mechanic may be pardoned 
for taking some pride and satisfaction in. 
This reduction in cost and improvement in 
quality would be easily accounted for by 
any mechanic familiar with such work, who 
might have an opportunity of seeing the im- 
proved machinery, tools and fixtures by 
which it has been accomplished. The¥ are 
first-class in every particular, the milling 
machine fixtures especially (as our readers 
would naturally expect) being very ingenious 
and capable of permitting the highest possi- 
ble degree of efficiency in milling operations. 
It is safe to say that the system of manufac- 
ture started upon there will, if completed as 
planned by Mr. Grant, make the shops second 
to none in point of equipment and _facili- 
ties for economical manufacturing. 


F. B. Shaffer, known to our readers as an 
occasional correspondent and recently foundry 
foreman at the Best Steam Engine Works, 
Lancaster, Pa., has accepted a similar posi- 
tion at the works of F. M. Davis, Denver, 
Col. 


oe 


The Pennsylvania Railroad officials con- 
ceived the idea a few days ago that an entire 
locomotive could be built in less than twenty- 
four hours, the best time on record, which 
was made by the Baldwin Locomotive works, 
of Philadelphia. Accordingly work was 
begun on Monday morning last in the shops 
at. Altoona. Twenty hours was the given 
time. In sixteen hours and fifty-five minutes 
the engine was completed and turned out of 
the shops ready for yse. It is a class A 
anthracite, weighing 110,000 pounds, and 
will be used in the New York division of the 


Pennsylvania Railroad.—-American Manu- 
Jacturer. 
This performance has started a lot of 


items through the papers similar to the 
above, and no doubt they will be very in- 


teresting to many who read them, but, 
unfortunately, they are not true. Weare not 


surprised at seeing a newspaper publish such 
a statement, but it is surprising that a 
mechanical paper, supposed to be posted on 
shop matters, should publish such items. 

A locomotive cannot be built in twenty 
hours, and there is one part of a locomotive, 
?.e., the boiler, which cannot be built in 
much short of that many days of ten hours 
‘ach, and there are many other parts of a 
locomotive which cannot be finished in any- 
thing like twenty hours. 

Where are built upon the 
interchangeable plan, each part being made 
to standard gauge, it is perhaps possible to 
assemble those parts properly within twenty 
hours, provided the boiler, frames, and some 


locomotives 


other parts are previously made. But 
assembling a locomotive is not building 





one by any means, and we very much doubt 
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ifany locomotive has ever really been budlt— 
the castings, forgings, boiler and all included 
less than three weeks. 


AMERICAN 


from its present position to one of the lines; 
which is a greater distance than is the case 
with Fig. 1. 


Ve like to read interesting mechanical It is thus made plain that the same amount 
items, but we prefer them to be accurate and of elevation or depression in the two cases, 
tr would cause a much greater movement in 

a Fig. 2 than in Fig. 1, and that the sensitive- 

Some Points About Levels. ness of a level, other things being equal, 

will be in proportion to the radius of its 

By FRED J. MILLER. curvature. If a level glass were made, 

— having a curvature corresponding to that of 

publication in the AMERICAN Ma- the surface of the sea, an elevation of ten 
cuisist of April 28th, of Jarno’s cut and | degrees in such a glass would cause a move- 
description of a good spirit level, has) ment of bubble of about 700 miles, if it 


ned some interest in the subject of good 
levels, and it is evident that a good many 
nics have a very vague idea respecting 
the principle upon which they act, and as to 
why one level should be better than another. 
A vood many seem to think that the sensitive- 


failed to reach the end of the glass within a 
shorter distance. The curvature is given to 
the common glasses by bending them in the 
blowing, but in the case of the finer ones 
they are ground inside to a certain definite 
and very slight curve. This is done usually 
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I do not know to what extent the refine 
ment of curvature has been carried in grind 
ing the glasses, but I have seen them in 
Which a movement of the bubble from 
graduation tothe other (which were about 
re. apart) 
ond of are, and, of course, it 


one 


indicated an elevation of one sec- 
was casy to 
read by estimation to half seconds. 

There is a rumor according to which they 
have been ground to the curvature of the 
earth’s surface, but this is probably not true 
—one good reason for disbelieving it, if 
there were no other, being that such a level 
would be useless, because when placed level 
it would be everywhere equi-distant from the 
earth, and there would be no highest place in 
it; the bubble consequently would stay any 
where in the glass with indifference. 

It is also evident 
made straight, or curved the opposite way, 


from this that a glass 














ness and accuracy of a level depend princi-| by the use of an arbor of copper or other as in Fig. 3, would never indicate a level, 

pally upon the fluid with which it is filled, soft metal, turned to the proper curvature because, if the bubble were in one end, that 

those filled with an inferior fluid being slug-| and charged with grinding material and end would require to be depressed consider 

visi and slow, while those which are filled water or oil. The arbor is revolved in a ably below the other before the bubble 

witli something better are quick- 

er and more sensitive. seeks sh Rt seal 

a common level glass, such 

as can be had at the hardware 

stores, and is sold to carpenters ee 

and builders, to replace their Se 

broken ones, be examined, it Fig. 2 

will be found to be, not straight, |! 

but curved, and it is only by so 1 ! 

mounting it as to bring the \ I \ f 

convex side upwards, that level- Con \ i 

ing can be done with it. \ hi \ h 
Alcohol is almost exclusively \ of 4 | 

used as a fluid, for both the : | ; } 

common and the better class of \ i : I 

levels. The bulb is not quite y \ i 

filled, and the air which is left in 1 : 

it, and constitutes the bubble, | 

finds the highest place in the i 

bulb or glass, simply because -—— ; | 

it is lightest, and the action of \ ! 

vravitation causes the alcohol to 1 | 

tuke the lowest place. What is / 

meant by the highest place in 

the bulb is, in fact, the place Fiy. G 

which is furthest from the center 

of the’earth, and if the bulb be 

mounted in the frame with its 

convex side uppermost, and the 

bubble of air brought to the 

middle, it simply indicates that Fig, 3 

the two ends of the bulb have 

been brought to an equal dis- 

tance from the center of the peters ee 

earth, and if at the same time 

the glass is so mounted in the ae 

frame that its two ends are at Fig. 5 

an equal distance from the face 

of the frame by which the level- - 

ing is done, then the surface 

or object upon which it is rest 

ing is said to be level. Asa 

matter of fact, however, a level Fig. 4 

line is not a straight line, but 

is a curved line, which is every- 


Where eyui-distant from the 


center of the earth. 
The sensitiveness and accuracy of a spirit 


level depend chiefly upon the amount of 
curvature given to the glass. The reason 


will be apparent upon inspection of Figs. 1 
ind 2, which represent level glasses having 
different degrees of Both of 
have far more curvature than is ever 
viven to any good level, however. 

The dotted converging lines, Fig. 1, are at 
un angle with each other of 20 degrees, and 
it is plain that to move the bubble from one 
© the other of these dotted lines the glass 
would require to be tipped through an angle 
of 20 degrees ; or that, supposing the bub! 'e 
to bein the center of the glass, as it is shown, 
it would be necessary to elevate or depress 
one end of the glass through an angle of 10 
degrees, in order to move the bubble to one 

vr the other of the dotted lines. In Fig. 2 
the dotted lines are drawn at the same angle 
to each other, but, owing to the greater radius 
of the curve, the between them, 
where they intersect the glass, is greater, and 


curvature, 


these 


distance 


the level is correspondingly more sensitive, 
since it is evident that 
of the ends of this glass be elevated or de- 


if one or the other 


pressed ten degrees the bubble will move 











lathe or otherwise and the glass put over it 
the 
inside is ground out to a curve conforming to 


and manipulated by the hand, until 


that of the arbor. 


Finer grinding material 


would start to move, but when it did start 
would move to the other end without 
ping. 


act in that way, and that is always the cause 





stop 


Levels are sometimes met with which 


/ quite smooth. 





is used to finish with, and pains are taken, 
not only to have only a slight curvature, but 
a very regular and uniform one from end to 
end of the glass, and also to have the inside 
They are then filled with 
alcohol or ether and closed by the blow 
pipe, except in the case of the very finest 
ones used for certain purposes in connection 
with 
sealed by other means, without the necessity 


astronomical instruments, which are 
for heating the end of the glass, and the con- 
sequent risk of 
Levels of this grade are often provided with 
an auxiliary chamber with the 
glass, and also filled with the fluid and so 
arranged that, by 
screw, more or less pressure can be put upon 
the enclosed fluid and air bubble, which 
latter is thus kept to a uniform length, not- 
withstanding changes in temperature, from 
which cause, by contraction and expansion of 


distortion or breakage. 
connected 


turning a milled head 


the fluid, the air bubble is continually being 
more or less compressed and its length altered. 


of the trouble. 

At a slight additional expense glasses can 
the 
the glass itself, which I think is preferable 


be obtained with eraduations made on 


to having an independent metallic scale 
above the glass. 

It will be seen from the above that a good 
level glass must necessarily be somewhat ex 
pensive; but when one is obtained and prop 
erly mounted it will prove to bea very satisfac 
tory tool, and after using such a one a good 
mechanic would scarcely be satisfied to use 
of the courtesy 


called levels. 


some tools which are by 

In Fig. 4 is shown an arrangement for the 
mounting, which is probably the best, It is 
substantially the plan generally pursued in 
mounting levels upon civil engineers’ level- 
ing instruments. It consists of a piece of 


tubing (Fig. 5) large enough to take the 


glass in easily, and having a gap cut out of 


one side for the bubble to show through. 


In each end is titted a piece, shown at Fig. 6, 





except that only one of them has the elon 
the 


gated hole and side-adjusting screws, 
other having a round hole to fit the stud. 

For use in the shop it would probably be 
safest to put on an extra tube over the other 
Mg. 4. 


has an opening cut in it, to correspond with 


one, as shown in This outer tube 
the inner one, on which it fits closely, but so 


as to allow of being turned round by the 


fingers. Then, when the levelis not in use, 
the outer tube can be turned half way round 
and the glass is completely covered and pro 
The end 


pieces should fit snugly into the inner tube, 


tected from any accidental injury. 


and may be secured by small screws. 

It often becomes necessary to level a shaft 
or other cylindrical object in the shop, and 
for this reason I think it is preferable to 
make the face of the level frame of the shape 
shown in Fig. 7. 

In leveling a shaft with a level having a 
plain flat face it is difficult to know when 
the level is straight with the center of the 
shaft, and if it be held at a very slight angle 

to it, it is possible, by tipping the 
level slightly sideways, to make 
the shaft appear level, whether 
it is But by making 
the face as shown in Fig. 7, it al- 


so or not. 
Ways lines itself perfectly when 
placed upon a cylindrical surface, 
and by meansof the side-adjust- 
ing screws shown in Fig. 6, any 
error which might from 
tipping the level slightly to one 
side or the other can be provided 
against. The 
in this way is caused by the fact 


arise 


error Which arises 


that it is impossible to so mount 
a glass in the tube, and the tube 
in the frame, that the central 
line, or the glass, will 
exactly coincide with or be  par- 


axis of 


allel to the center line of the 
frame ; and after the glass has 
been put in, and fastened by 


plaster of paris at each end, as it 
should be, it is not easy to change 
it. To remove the error is the 
the — side-adjusting 


screws, and to make the adjust- 


object of 


ment, place. the level upon a true 
cylindrical surface, bring it to a 
level, and then tip it to one side ; 
if the bubble 

cither end it is in 


moves towards 
need of lateral 
by 
one of the side-adjusting screws, 


adjustment, and loosening 
and tightening the other, it can 
be adjusted so that tipping side- 
affect it is 
then in perfect adjustment, so far 
The other 
adjustment, to bring the glass 
parallel with the of the 
frame, is effected by turning the 
the 
level 


wise will not it, and 


as that is concerned, 
face 
nuts which screw onto 


until the 
can be reversed end for end, and 


four 
studs, as shown, 


show true. 
In engineers’ instruments all 


these parts are made of brass, but this is 
chietly because they cannot use any metal 
Which has an effect upon the magnetic 


needle, and there is no reason why, if one 
should prefer it, they could not be made of 
steel; it would be a better protection to the 
glass in the shop, and would look better. 
It also improves the’ appearance to put a 
piece of white or bright colored paper in the 
tube under the glass. 

It is to be hoped, as Jarno says, that some 
such a level is to be placed upon the market ; 
than 
those now commonly used, but, like a great 


of course it would cost much more 


many other first-class tools, it will be found 


well worth the additional expense to those 


who occasionally wish to know whether a 
thing is really level or not. 
= lie 


There is a popular belief that poets are 
born, not made, but such is evidently not the 
case with rhymers, because we notice the ad- 
vertisement of a manufacturing concern, in 
one of our London exchanges, in which it is 
stated that they make them, ‘‘ patent twist” 
ones, <A picture of one of them is shown; it 
looks very much like what we should call a 
reamer, 

















































Length of Belts. 





By J. G. A. MEYER. 


FIRST PAPER. 


In practice it is often necessary to deter- 
mine the length of an endless belt 
used for the purpose of transmitting a con- 
tinuous rotary motion shaft to 


correct 
from one 
another. 

The purpose of this article is, in response 
to inquiries from a number of our readers, to 
explain in as simple a manner as possible, how 
the lengths of belts can be determined. 

For the transmission of a continuous rotary 
motion, from one shaft to another, one of the 
two following arrangements of belts is used, 
namely, the open belt, such as shown in 
Fig. 1, and the crossed belt, such asshown in 
Fig. 2. Consequently this subject may be 
divided into two divisions, the first including 
the rules and for determining the 
lengths of open belts; and the second in- 
cluding the rules and methods for determin- 
ing the lengths of crossed belts. Forthe sake 
of simplicity we shall, at present, leave the 
thickness of the belts out of consideration. 

Open Belts, Fig. 1.—Let the line A B rep- 
resent the distance between the centers of two 
given pulleys; A being the center of the 
pulley fgh v, and B the center of the pulley 
‘mnw; it is required to find the length of 
an open belt passed over these two pulleys. 

Assuming that there is no sag in the belt. 
we may say that all belts are composed of 
two parts; namely, first, the sum of the 
straight parts g / and /# m, which do not touch 
the pulleys ; second, the sum of the curved 
parts g fh andl m n; that is, those parts of 
the belt which are in contact with the pulleys. 

Now, since we have to deal with two dis- 
tinct parts of a belt, namely, the straight 
part, and the curved part, we must know the 
exact positions of the points which separate, 
or in which the curved and straight parts of 
the belt terminate. These points of separa- 
tion are represented by the points g, 4, / 
and are the most important points in our cal- 
culations. 


methods 


, Mm, 


The position of these points we shall first 
find by a geometrical construction. Such a 
course will not only make this subject plainer, 
but will also enable us to 
principles upon which the 
the length of belt, are based. 

On the line A B lay off a point ¢ midway 
between the centers A and B ; fromthe point 
eas a center, and with a radius equal to ¢ A, 
B, the semi-circle A B. 
Through the centers A and B, draw the diam- 
eters de and &j perpendicular to AB. On 
the diameter d ¢, and from its extremity d, lay 
off towards the center A, a point 7; the dis- 


understand the 


calculations of 


or ¢ describe 8 


tance between the points d@ and 7 must be 
equal to the radius B% of the small pulley. 
From the center A, and with a radius equal to 
Ar, describe a short are cutting the semi- 
circumference A s Bin the point 7; through 
the points A and ¢ draw a straight line, and 
produce it so as to cut the circumference f g 
A vin the point g, also jointhe points ¢ and B 
by a straight line. Now, because the angle 
Ai Bis inscribed in a semi-circle, it must be 
a right angle; or, in other words, the line A ¢, 
and consequently the line Ag, must be per- 
pendicular to, or square with the line? B. 
Through the center B draw a line B/ per- 
pendicular to the line B ¢, and cutting the 
circumference / m 1 m the point /. Join the 
This line 
g lis tangent to the two circles, because it is 
perpendicular to the lines A g and BJ, and 
touches the circles in the points g and 7, and 


points g and / by a straight line g /. 


these points are the only two points in which 
the straight line g 7, even if this line is ex- 
tended either way, can touch the circles f g hv 
and /m nw, any other point in the line g / 
cannot touch the Therefore the 
points g and 7 are the points which separate 
the straight part of the belt from its curved 
part above the center line fm. We may 
also state here, that the line g / represents 


circles. 


one of the straight parts of the belt. 
The points / and m can be found in a man- 
ner precisely similar to that adopted for find- 


ing the points g and 7, But since the are e 


will be equal tothe are dg, and j m equal to) ley. 
kl, we may employ a simpler method for 


Tghis 
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finding the points 4 andm. Thus: From the 
point ¢ as a center, and with a radius equal to 
the distance between the points / and g, de- 
scribe a short are cutting the circumference 
edfvinthe point h, and thus making the 
are ¢ h equal to the are dg, the poiut h will 
be one of the points sought. From the point 
Jj as a center, and with a radius equal to the 
distance between the points & and /, describe 
a short arc cutting the circumference in the 
point m, making the arc j m equal tothe are 
kl; the point m will be another point sought. 
We have now established the positions of the 
points g, /, h, m, which separate the straight 
portions of the belt from the curved _por- 
tions. 

Some of our readers may have an idea that 
this construction is unnecessary, and that the 
same result may be obtained by simply draw- 
ing a line g 7, which will touch the two cir- 
cumferences of the pulleys, and then mark 


off the points g and 7, in which the lineg 7) 


Such a course 
will not give results sufficiently accurate, 
particularly when the diameter of one of the 
pulleys is comparatively large ; neither will 
such a method help us to establish rules for 
calculating the length of the belt, as we shall 
presently show. 

Now, having established the position of the 
points g, h, /, m, we have greatly simplified 
our problem, and reduced it to two very sim- 


appears to touch the circles, 





h 


LENGTH OF BELTS. 


ple namely, first, to determine the 
length of the line g 7, and second, to deter- 


ones, 


mine the lengths of the ares g fA andl nim. 
Furthermore, having the geometrical con- 
struction for finding the points g,h, /,m, before 
us, there should not be any difficulty in un- 
derstanding the principles upon which the 
are which, 
although necessarily somewhat lengthy, are 
perfectly simple. 


following calculations based ; 


In taking the following example our sub. 
ject will appear still plainer ; hence : 
Fig. 1. The diameter of the large pulley 


99 


22 inches ; the diameter of the small 
pulley 7 #1 is Sinches ; the distance between 
their centers A and Bis 380 inches ; it is re- 
quired to find the length of an open belt 
passing over these pulleys. 

The distance between the center A and B 
in our example, is closer than found in prac- 
but this the 
centers of the pulleys suits our purpose of 
pointing out more clearly the geometrical 
principles involved, than can be done with a 
longer distance. 


tice ; short distance between 


This will in nowise detract 
from value of the rules, for that which is true 
in the case before us is also true for any 
other case in which the distance between the 
pulleys is greater. 

Let us first find the length of the line g J. 

The line g / is parallel to the line? B, be- 
cause by construction the line g ¢is parallel 
and equal to the radius B/ of the small pul- 
The length of the line g / is equal to the 
length ¢ B, because both lines are terminated 
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by the parallel lines gz and B/. Again, be- 
cause the chords ¢ A and? B are drawn to 
the extremities of the diameter A JB, the 
triangle Ai B thus formed is a right-angled 
triangle (see AMERICAN MaAcurinist, Practical 
Drawing, Art. 108). Hence to find the 
leugth of the line g / we have simply to find 
the length of the side 7 B of the right-angled 
triangle Ai B. The length of this line is 
found according to rules given in elementary 


geometry ; thus, subtract the square of the | 


side A ¢ from the square of the side A B, and 
find the square root of the remainder, which 
will be the required length 7B. We know 
the length of A B is equal to 30 inches ; the 
length of A 7@ is equal to Tinches, because by 
construction it is equal to the differences of 
the radius of the large pulley and that of the 
small pulley. Hence we have, the square of 
Ai=%7xX7= 49, the square of A B= 30 
< 80 = 900, and the square root of the differ- 
ence of these squares will be equal to the 
length of the line Bz; hence we have 


a/ 900 — 


which is the length of theline B7. But we 
have already seen that B 7 is equal to g /, con- 
sequently the length of g 7 is equal to 29.17 
inches. Again g/ is equal toh m, therefore 


49 = 29.17 inches, 


the whole length of the straight part of the 
belt will be 
inches. 


Oo a= 
ao 


equal to 29.17 x 58.34 
From the foregoing we can establish 


the following rule : 


Rule 1.—To find the 
length of the straight part 
of an open belt. From 
the square of the distance 
in inches between the 
centers of the pulleys, 


subtract the square of the 
difference of the two radii 
of the pulleys in inches, 
and find the square root 
of the remainder; the 
product obtained by mul- 
tiplying this square root 
by 2 will be the length 
of the straight part of the 
belt ; that is, the sum of 
g/ and A m in Fig. 1. 
Rules of this kind are 
more convenient 


for use 

when they are ;iven by 

symbols, which may be 

done in the fo! > wing man- 
ner : 

Let S_ represent the 

straight part of the belt 


. in inches ; that is, the 


sum 
of the line gland h m; 
L the distance in inches 


between the centers A and 

B of the pulleys; R the 
radius in inches of the large pulley ; andy the 
radius in inches of the smal. pulley, then: 


S=2f/L?— k—»? 


Now let us find the lengths of the arcs 
9 fh andl xn m, or in other words the length 
of the curved part of the belt. In order to 
do so, we must first find the lengths of the ares 
dg and #7, It can be easily proved that each 
of the angles gy A dand/ Bk is equal to the 
angle A Bi, 


Consequently, if we know the number of 


degrees in the angle A Bi, we also know the 


number of degreesin each one of the angles | 


g Adandl Bk. 


The number of degrees in the angle A Bi 


is found by the following method, based upon 


the principles of trigonometry. 

In the first place we find the sine of the 
angle A Bi by 

Rule 2. For open belts ; 
ence of the radii of the two pulleys (that is the 


line A 7) by the distance between the centers of | 


the pulleys (that is the length of the line A B) 
the quotient will be the sine of the angle A Bi 


We may represent this rule by symbols ; 
remembering thatthe line A ¢is the difference 


between the radii of the two pulleys, we have 
R—r 

L 
Where R = radius of large pulley in inches 


> 


= sine of theangle A Bi. 


r = radius of small pulley in inches 
L = distance between 


pulleys. 


divide the differ- 


the centers of 


JuLY 14, 18g 


Now, substituting numerical values 
symbols, we have 
11—4 
30 


Referring to a table of natural sin 


the 


= (0.233 = sine of angle A 


and 


tangents, which can be found in any gov ep 
gineer’s pocket book, we find that an ingle 
whose sine is 0.238 contains 13 degrees 21 34 
minutes (very nearly). 

But the angle d Ag is equal to the ingle 
A Bi, hence, the angle d A g also Con iaing 
13 degrees and 30 minutes. 

One degree is equal to x} th part of a © rele. 


and an angle of one degree is subtended 
arc equal to zg}, part of the circumfe: 
Consequently for finding the length of th. a 
dg we have the following : 

Rule 3.—Multiply the whole circumf< 


oce 

of the pulley in inches by the number «©: de 

grees in the angle A B?7, and divide this 

product by 360, the quotient will be the 
length of the are d g. 

The circumference of the pulley 22 inches 


diameter is equal to 69.1152 inches, hence \ 
have 


= 


e 


69.1152" 


360 X 18.5 = 2.59 inches, 
00 


which is the length of the are dg, and also 
the length of the arceh. By the same rule 
we can find the length of the arck/. Re 


membering that the angle * B lis equal t 
the angle A Bi, and that the circumference 
of the small pulley is 25.1828 inches. we 
have 


25.1328 
360 

which is the length of the are kJ, and also 

the length of the arc j m. But the are y 7h 

is equal to the sum of the ares dg, ¢ h and 

the semi-circumference of the large pulley 
The semi-circumference is equal to 

69.1152 

9 


~ 


x 138.5 = 0.94 inches, 


= 84.5576. 
Therefore, 

34.5576 + 2.59 + 2.59 = 39.7376 inches 
which is the length of the are g fA, or that 
portion of the belt which is in contact with 
the large pulley. 

The length of the are 7 x m is equal to the 
semi-circumference of the small pulley, mi 
nus the sum of the ares & /andjm. The 
semi-circumference of the small pulley is 
equal to 

Om 129 
— = 12.5664 inches, 
hence 

12.5664 — (0.94 + 0.94) = 10.6864 inches 
which is the length of the are 7” m, or that 
portion of the belt in contact with the small 
pulley. 

Now, the curved portion of the belt is 
equal to the sum of the two ares g fh and 
lnm, consequently it is equal to 

39.7376 + 10.6864 = 50.4240 inches ; 
the straight part of the belt is, as previous!) 
found, equal to 58.384 inches, therefore the 
whole length of the open belt will be equal 
to 

50.4240 +- 58.34 108.7640 inches. 
—-_ 








It is proposed to construct a canal fr 


mn 





| London to Birmingham which will admit 
| barges of 800 tons burden being loaded 
| the Thames from vessels, taken through t 
canal by steam and unleaded 
with the various indu- 


power, 
| wharves connected 
| trial establishments. 
| Jron, in an article upon the subject, argu 
that it would be a great advantage, and t! 
| goods could be transported from London 

Birmingham or at a little mi 
than half the present rate, and that, ‘‘ throu 
water Communication 


vice CETSU 


between the sea a 


| become a matter of 
That it should have done so, our railw 
companies have themselves very much 
;|thank for. Considering the comparativ: 
short distances that separate the midla 
towns from good seaports, we think we n 
assert that it has been within their powe! 
to deal with the traffic of the country as 
»/ have prevented any dissatisfaction on 
part of traders. But they have not done 
| They have chosen to ignore the obligati: 
which they are under towards the comme! 
of the country, in virtue of the practical m 
nopolies conferred upon them by parliame! 
and have come to regard it as somethi 
which it is their particular privilege to pr 
| upon,” 


imperative necessi 


» 


’ 
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the principal inland centers of industry hus 
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Notes on the Expansion of Steam. 
By RicHaArD H. BUEL. 
SIXTH PAPER. 


57 


An examination of line of the table 
pub shed in the last article will show that 
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1.0378 


8 T = 96.5 
48. 96.5 x 1.823 


54.9 pounds 


per square inch. 


ye 54.9 « 2 


9. 
; 3 Xx (51.8 + 17.5 


= .582 
) 


50. ¢= 


(51.8 + 17. 


5) X .582 x 278.9 x $3 x 8526 | 
— 


tin 


the robable consumption of steam hourly — 366491 British thermal units. 

per ffective horse-power is approximately| 51 (1) = 982 British thermal units. (From 
the same for the two cases where the ap- abies) 

parent cut-off is 4 and } respectively ; and | 366491 

that when the cut-off is either lengthened or Ge. (GC) = 932 > 393 pounds. 
shoriened beyond these points, the probable| __ R 

steam consumption increases rapidly. As is| °° (d) = 518 pounds. 

well known, the usual practice of builders of 56. (w) = 4212 + 898 + 518 = 512% 
automatic non-condensing engines is to base pounds of steam hourly. 


the power of their machines upon a definite 


piston speed, and different initial pressures of 
steam, cut-off at 4 stroke. If the table is 
correct, this is a judicious system of rating ; 
because the work of a factory in which a 
new engine is erected is more liable to be 


increased, in the course of time, than to be 
diminished, and if a cut-off of + gives 
sufficient power at first, the load of the 
engine can be increased up to a cut-off of , | 
without materially affecting the economy of | 
operation, A calculation of the results | 
obtained by changing the cut-off from } to 4| 
will be useful in showing the application of 
the general formulas to changed conditions, 
The problem now is to find the probable 
probable steam 
consumption of the engine designed to de- 
velop 150 effective horse-power at a cut-off 
of +, when the cut-off is lengthened to 4 
stroke, the piston speed and initial pressure 
being unchanged. In the following calcula- | 
tion the proper values are substituted in the | 
formulas of the table, the reference number 
of the formula being given in each instance. 
When the necessary data are unchanged by | 
the change of cut-off, they are simply taken 
from the table, and where the changed con- 
ditions alter the results, the calculations are 
presented in detail, the proper numbers 
substituted for the letters the 
formulas. 

The data, as given by the table, and the 
calculated results, are presented below. 





effective horse-power and 





being in 


Formula. 





| pressure or piston speed. 


_ 5128 


-~ 
é. 


5 9 pounds of steam 


(VW ) 183.3 — 27.8 
hourly per effective horse-power. 

By carefully following the 
calculations and comparing them with the 
formulas of the general table, the manner of 
using these formulas will probably be made 
clear to all readers who are familiar with 
arithmetical The attempt has 
been made in arranging the formulas to have 
them perfectly general in form and at the 
same time as simple as possible, and thus 
popularize an important problem, which is 
usually presented in a more complicated 
manner. The above calculation, it will be 
noticed, differs from the calculations of the 
general table ; the general calculation being 
directed to the determination of the propor. 
tions of engines for fixed conditions, while, in 
the other computation, some of the govern- 
ing conditions of an existing engine are 
changed. It is not unlikely that the propor- 
tions calculated in the general table might be 
advantageously changed in several instances, 


preceding 


operations. 


|and this can be determined by trying the 


in the cut-off, initial 
The reader will 
tind it useful to compute results for changed 
conditions by the method detailed in the 
present article. It is not probable that any 
material decrease of steam consumption can 
be effected, without increasing the initial 
pressure or the piston speed; for it is be- 
lieved that the figures in line 57 of the table 
represent about as good results as are attain- 


effect of changes 


S ; able under the assumed conditions. But 
2. P= 100 pounds per square inch. . 
2 | i750 ey ee 9 they are by no means the best results which 
”. = io > : : . 
! 1r= .83 can be expected from non-condensing engines 
. — Ue © ee . , 
- 1 ORF : at the initial pressure, points of cut-off and 
5. © = 96.5 pounds per square inch. ‘ : a 
; : I - piston speed assumed. Line 56 shows that 
9. V = 450 feet per minute. arate 
aGloKk . the probable steam consumption is made up 
10. m = 98.25 pounds per square inch. : 2 
{1 _ of three items, viz.: 
pe: 1. The steam used as measured by the 
19. ¢ = 8d per cent. ba ; a AN : : 
| piston displacement (line 47). This can only 
325 | : : EB 
200. R= i+ 08% _» 82: be reduced by increasing the volume or re- 
7 20 20K — ~: | F ae 
83 + 0825 | ducing the terminal pressure of the steam. 
21. Hyp. log. R = 1.0378 (From tables.) | 2. The steam condensed for the work 
eT, 98.25 + 96.5 « 1.0378 _.  |during expansion (line 52.) This of course 
ia 2.823 —1%.5 | increases rapidly with increased expansion 
= 52.8 pounds per square inch. | and the editor of a technical paper, who ap- 
23. n = 52.8 — .0825 x (100 — 52.8) | parently does not appreciate this fact, re- 
m4 ¢ . e y remarke ‘ > great amo ) 
— 51.3 pounds per square inch. cently re marked that the great ame unt of 
24. 1 = 2.823 water found in the exhaust of marine engines 
} Qr x F) TePTWV ‘ g . = y Ss r . 
26. Hyp. log. 7 = 1.0378 (From tables), | #! Very shost cut off, might possibly be 
27. L = 17.5 & 2.2823 = 49.4 pounds per censed by me ee ef me 
square inch. boilers. If the mechanical theory of heat is 
correct, this condensation must take place, 
1.03878 . $. attctn os ‘ att 
8 k= 49.4 x ar 28.1 pounds per but it is possible to prevent the formation of 
es | water in the cylinder by attaching an effi- 
square inch, cient steam jacket, or by superheating the 
29. ¢ = 51.8 — .0825 x 1.823 x« (28.1 —| steam. 
17.5.) | 38. The steam condensed by radiation and 
= 50.7 pounds per square inch, | conduction (line 55.) This can be materially 
80. e@e= 95 xX 50.7 = 48.2 pounds per] decreased by preventing the formation of 
square inch. water in the cylinder. 
>. 8 = 88 inches. The methods just mentioned of decreasing 
08. (g) = 278.9 square inches. steam consumption will now be considered in 
" KR 48.2 « 278.9 « 450 detail ; the effect of steam jackets being first 
oe, 4) = 83.5 : : 
33,000 183.3 | discussed. 
eilective horse-power — <=>: _ 
11. NM = .199 cubic foot. A Young Machinist Tries His Hand at 
12. » = 6.026 cubic feet. Making a Telescope. 
13. = 8526 strokes per hour. 
88+ 0825 The Pittsburgh Commercial Gazette says : 
4. B= = 35.9 pounds per; Some time ago a young man, who had but 


95 + 0325 
square inch, 


5, W= .08784 pound. (From. tables.) 
16. w = .11857 pound. (From. tables.) 
#7. @Q = 8526 x (6.026 x .08784 


199 « .11857) = 4212 pounds. 


recently graduated from the Pittsburgh High 
School, called upon Mr. Brashear (maker of 
the spectroscope for the Lick Observatory) 
for some information in regard to the con- 
struction of a telescope. His name is Sher- 
man Buvinger, and he was at that time a ma- 
chinist in McIntosh, Hemphill & Co.’s iron 
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works. In his spare moments he engaged in 
the scientific work of making a telescope as 
large as those in use by the majority of as- 


tronomers. It took him a longtime to do 
it. The first lenses he ground were failures. 


He tried itagain and the result was success- 
ful. He manufactured complete a six-inch 


| telescope. When it isremembered that a four- 
| inch instrument will give a wonderful glimpse 


of the heavens, the power of young Buvin- 

ger’s telescope can be comprehended. With 

it he was able to see all the moons of Saturn, 

and his glass resolved many nebule which 

bothered astronomers with smaller telescopes. 
Cranks. 


Considerable ingenuity has been wasted at 
different times, and by different individuals, 
in efforts to find a substitute for the crank, 
under the impression that the crank, as used 
upon engines and other machinery, is some- 
how prodigiously wasteful of power ; but 
the crank has continued to prove its useful- 
ness. 

There is another species of crank who 
comes in for a good deal of abuse, respecting 
which variety, the following words of Robert 
J. Burdette contain considerable philosophy 
and some food for thought : 

‘*What would we do were it not 
cranks ? How slow the tired old world would 
move, did not the cranks keep it rushing 


for the 


0 2 3 
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Fig. 3 


Tuat Erratic Tap. 


along! Columbus*was a crank on the sub 
ject of American discovery and circumnavi 
gation, and at last met the fate of most 
cranks, was thrown into prison and died in 
Greatly venerated 
we 


poverty and disgrace. 
now! Oh, Telemachus, 
esteem a crank most profoundly after we 


yes, usually 


starve him to death. Harvey was a crank on 
the subject of the circulation of the blood ; 
Galileo was an Fulton 
was a crank on the subject of steam naviga 
All the 
Pilgrim 


astronomical crank ; 


tion; Morse was a telegraph crank. 
old abolitionists 
Fathers were cranks; John Bunyan was a 
crank ; and any man who doesn’t think as 


were cranks; the 


you do, my son, isa crank, And, by-and-by, 
the crank you despise will have his name in 
every man’s mouth, and a half-completed 
monument to his memory crumbling down in 
a dozen cities, while nobody outside of your 
native village will know that you ever lived. 
Deal gently with the crank, my boy. Of 
course some cranks are crankier than others, 
but do you be very slow to sneer ata man 
because he knows only one thing and you 
understand him. You thank Heaven 
Don’t do that, my son. 


can’t 
you are not a crank. 
Maybe you couldn’t be a crank if you would. 
Heaven is not very particular when it wants 
a weather-vane ; almost any man will do for 
that. But when it wantsa crank, my boy, i 
looks very carefully for the best man in the 
community. Before you thank Heaven that 
you are not a crank, examine yourself care 


-) 


fully, and see what is the great deficiency 


that debars you from such an election.” 


The Springfield Republican says: 
beef and beefsteak may 
luxuries. The local market men last week 
raised the price of beef three cents a pound. 


** Roast 


now be classed as 


The price of steers has increased in three 
The that ‘the big 
four,’ Armour, Swift, Hammond and Nelson 
Morris, the beef monopolists of Chicago, 


a 


weeks by $20. cause is 


have bought up all the cattle on uine-tenths 
of the western cattle ranches, and have seen 
fit to spring the trap now. As usual, the 
poor people will have to suffer for the greed 
of gamblers.”’ 

° >: E 
LETTERS FROM PRACTICAL MEN, 

That Erratic Tap. 
Editor American Machinist : 

I suppose Tam in as good a position as any 
one to offer an explanation of the action of J. 
P. L’s runaway tap in the AMERTCAN MACHIN 
ist, June 16, I having lately encountered a 
similar experience. We were tapping a lot 
of cast-iron nuts in the bolt cutter with a tap 
having 4 flutes. 
of the nuts too hard upon the tap in starting, 


The operator crowded some 


and we found that several of them were tapped 
with tive threads instead of one. I came to 
the conclusion that the action of the tap was 
Pi: 
With the perversity of inanimate 
things, the tap with eight cutters could not 
and would not cut eight threads, however 


correct, and I would advise J. to do 


the same. 


intense might be the theory as to the pro 
That the tap in start 
ing happened to strike the right lead to cut 
the nine threads may be considered a lucky 


priety of its doing so. 


accident, Cutting any number between one 


and nine, the several cutters would each be 
in a position to cut away or destroy some 
part of the thread which any other of the 
cutters would be ina position to form. 

The tap having eight cutters and _,\,' 


iy piteh, 
the linear advance of any cutter would be 
te 

1 of 


one, 


iy 3 Or gy before the next succeeding 
Starting then from any cutter, the suc 
cessive advances would be : 

0 go _ a0 ns ( 
the last one being the whole pitch in advance, 
and following accurately into the next thread 
To cut eight 
threads, as J. P. L. seems to assume the tap 
should, the linear advance required at each } 
would 


a 


eee - = 
Bu RL» 
when cutting a single thread. 


of the circumference be eight times 
the advance for a single thread : 
1 encien aos a 
But fo 


80 
or 
each 4 of the circle the thread coincides with 


i 
80 


is the actual pitch, and at 


64 
RO» 


a 
RU 
the next thread, with no advance. To make 
the tap coincide with this, we must add to it 


the advance of the successive cutters of the 


tap. We then get: 
Oa cee we es Se 
50 80 su 80° 


This is 9 times the pitch, and the tap com- 
ing to these successive positions as it ad 
vances will cut 9 threads, 

If we take a simpler case, say a single 
thread tap with 3 cutters and }” pitch, we 
can represent the conditions by a litule sketch 
given. We the of the 
tapped hole to be unrolled or produced, the 


as assume interior 
figure representing the whole circumference 
of the thread cut; 1, 2, 3 indicating the posi 
tions of the 3 equidistant cutters, and 0, of 
course, being identical with 38. Fig. 1 isa 
diagram of a single thread, Fig. 2 of a triple 
thread, Fig. 3 of a quadruple thread. It 
will be seen, Fig. 2, that if we place one 
cutter of the single thread tap to coincide at 
(0-3, of the triple thread, the other cutters will 
not at 1 2. But with the 
quadruple thread, Fig. 38, all the cutters 
coincide, and the single-threaded tap with 3 
cutters four threads. We may 
generally that a tap will cut one more thread 
than the number of its cutters. 
A tap with cutter 
chaser, will 
nothing about these 
multiple of It 
curious, but I venture to assert that it will be 
difficult the 
mechanic that a single thread tap with two 
a double 
Next toa 


coincide and 


cuts Say 


single becomes a 
cut equally well—saying 
in any of 
its pitch. 


a 
and 
clearance 
is 


cases- -any 


to convince average thinking 


equidistant cutters will not cut 


thread. It cannot possibly do so, 
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single thread it would cut a triple thread. 
In fact, it could not be made to cut any even 
number of threads; next to 3 threads it 
would cut 5. J. P. L.’s tap with 8 cutters 
would, after the 9 threads, next cut 17. 
FRANK H. RICHARDS. 


Hobbing Worm Gears, 
Editor American Machinist : 

We have seen two articles in your paper 
from correspondents regarding ‘‘ Hobbing ’ 
the teeth of worm gears without first rough- 
cutting them. 

Your correspondent in the last issue is 
correct in saying that the idea and practice is 
not new, but is wrong in giving the impres 
sion that Morse, Williams & Co., of Phila 
delphia, own bottom They own 
a particular construction of 
See No. 301,270, July 


patents. 
patents for 
machine, as do we. 


1, 1884. The first drawings were made 
Nov. 13, 1882. The gear cutter is a com 
bined spur and worm gear cutter. Morse, 


Williams & Co. have two of these machines, 


preferring them to the Albro machine. The 
Yale & Towne M’f’g Co., Bethlehem Iron 


Co., Otis Bros. & Co,, and many others are 
also using them. We are now filling an 
order for the Thomson-Houston Electric Co. 
We think we were the first and only party 
that furnished this description of a gear cut- 
ting engine. See pages 99 to 102 of our 
catalogue. 
THe Prarr & WHITNEY Co. 
Hartford, Conn. 


Softening Cast-Iron, 
Editor American Machinist : 

In the AmErIcAN Macurnist of April 
28th your correspondent, ‘‘ Center Punch,” 
asks for a method of softening cast-iron. 
Will he try the following : 

Heat the cast-iron to a red heat and quench 
in water about the same heat, and use the 
same judgment as you would in quenching 
a piece of steel, then heat again to a red 
heat, and allow to cool slowly, the same as 
you would anneal steel. 

The above method has given me perfect 
There 
large pieces, from their liability to crack in 


satisfaction, may be a difficulty in 
quenching, but it will soften them. 


Thos. Dicks. 
Toronto. 
—<_ —— 


Buffalo International Fair Association. 


Regarding this exhibition, which is to be 
open from September 4 to 14, C. W. Robin 
We 
are inclined to believe that the reasons given 


son, secretary, has issued the following. 


for a short term are sound : 

We wish to call your attention to the ad 
vantages which the Buffalo International 
Fair holds out for an exhibit of your ma- 
chinery. As you will see by this letter-head, 
we are erecting a very fine building, the first 
story of which will be devoted to machinery. 
At first you may hesitate to exhibit because 
our term is but ten days, while the usual 
time is thirty or more. 

The Board of Managers decided to hold 
open for ten days, for no other reason than 
because they thought they could draw a 
larger attendance by holding out a most ex 
pensive and attractive programme for a short 
time, than by spending the same amount for 
attractions, but drawing them out over a 
longer period. Certainly it will be much 
less expensive for manufacturers to maintain 
their display for ten days than for thirty, and 
experience has shown that a short, well 
worked programme draws more people in 
the aggregate than the larger ones, as ten 
days is as long as any one will care to look at 
an exhibit. We cannot see but that a ten 
day is better than a thirty-day for the exhib 
itors themselves, 

In the machinery department we are doing 
everything in our power to make this a nota 
ble exhibit. The managers have secured 
the services of an expert mechanical engi- 
neer, Mr. Charles M. Morse, who will have 
charge of the department, and the corre 
spondence may be held with him, or with the 
association direct. Every facility possible 
for showing machinery in motion will be fur 
nished free by the association, 

May we ask you to take the matter into 
serious consideration, and we will place our 
selves at your disposal to furnish you with 
any information you may desire, ~ 


Mr. Morse also writes us: 


We are to have, in connection with the 
Buffalo International Fair, a first-class exbi 


bition of first-class machinery, and we pro- same remarks upply to the point of tangency a straight line ; 


%, ¢, and the semi-circumference & 8, 8,. 


AMEHRICAN 


pose to so select the exhibits and conduct the 
exhibition that the best and most progressive 
manufacturers who do not patronize us this 
year will regret their action, and apply early 
next time. Our facilities and backing are 
ample, and with kind encouragement from 
friends we will not disgrace them. 
C. M. Morse, 
Supt. Dept. of Machinery. 
snail elie — 


Practical Drawing. 


By J. G. A. MEYER. 


FIFTY-FOURTH PAPER. 
PROBLEM 69. 

475. Practical application of Problems 66, 
67 and 68. 

The full lines in Fig. 356 represent a ver- 
tical projection, or front view, of the fork 
end of a connecting-rod for a marine beam 
engine with a cylinder 56 inches diameter, 
and 12 feet The full lines in Fig. 
357 represent the horizontal projection or 
plan, and Fig. 358 represents the side eleva- 
tion of the same fork-end. In this problem 
it is required to find curves of intersection 


stroke. 
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i Fig. 356. 


MACHINIST 


s. Again, 16 inches above the line/ m lay 


off on the center line 2 y a pointe; from 
this point as a center, and with a radius of 
10,7, inches, describe two arcs, pce; and p,gc,; 
draw these to such a length as will appear to 
be long enough—or a little longer than nec- 
essary—for the other lines hereafter to be 
drawn to meet it. Tangent to these arcs 
draw the lines ¢, m and ¢, ¢ parallel to 2 y, 
and terminating at the points 7 and m in the 
line/m. The point of tangency c,; is found 


by drawing through the center ¢ a line ¢¢, 


perpendicular to the line ¢, m, the point ¢;, 
in which these lines intersect, will be the 
point of tangency. On the line c¢,; m lay off 
a point a, at a distance of 114 inches above 
the line / m ; and at the same height lay off 
a point / on the line c, /; the points a, and 
k simply limit the height of the edges a, m 
iand’ 7. At any distance which appears to 
be about right, above the line 7 m lay off two 
points j, and j, ; the distance between each 
one of these points and the center line xv y 
must be equal to 3 inches, making the total 


distance between these points equal to 6 
inches. Through the points j, and j, draw 


lines parallel to the center line 2 .y; the 


ty | i | | 
| | 
| | 
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¢y J, ¢, in Fig. 356, and k, 6, k,, in Fig. 

In the first place we will explain the man- 
ner of drawing the outline of this fork-end 
according to the dimensions given in the il- 
lustrations, and thereby recall to memory, 
and enable us to show the application of 
some of the previous elementary problems. 

Fig. 356. Draw the center line y, and 
perpendicular to the same draw the line / m. 
On the center line x y lay off a point 0 ; the 
distance between the point ¢ and the line 7 m 
must be 144 inches, 
with a radius of 513 
draw the semi-circle s s, s; and tangent (see 
definition, Art. 140), to the same draw the 
lines x ¢, and s, ¢,, both parallel to the center 
line xv y, terminating at the points ¢, t, in the 
line 7m. The line s, t,, drawn tangent to 
the semi-circle s 8, 8;, can touch the circle in 
one point only, and this point, that is, the 
point of tangency, is found by drawing 
through the center 0 a line os; perpendicu 


From the point 0 as a 


center, and inches, 


lar to 8, ¢,, the point s;, in which these two 
lines intersect, is the point of tangency (see 
Problem 15), or, we may say, in the case be- 
fore us, the point s, isthe junction of the line 


The 


termined. Our next step will be to describe 
the are j; p,, Which must be tangent to the 
straight line drawn through the point j,, and 
also tangent to the are p, ¢,. Before we can 
draw this are we must find the center 7, from 
which the are j; p, is to be described. Thus: 
From the center ¢, and with a radius equal 
to the sum of the radii of the ares j,; py, 
Pz ¢;, namely, 28,%, inches, describe a short 
are 7 uw, at a horizontal distance of 18 
inches from the point j,; draw a straight line 
rv parallel to x y, cutting the are rw in the 
pointy; from this point as a center, and 
with a radius of 18 inches, describe an are 
Js Pys this are will be tangent to the line 
drawn through the point j;, and also tangent 
to the are p, ¢;. Now, the exact point in 
which the are j; py will meet the straight 
line drawn through j,, that is, the point of 
tangency, is found by drawing through the 
center astraight line perpendicular to the line 
through j,; the point j, in which these lines 
intersect, is the point of tangency ; the point 
in which the two ares j; ps, Pp, ¢; Meet each 
other, that is, the point of tangency of the two 
ares, is found by joining the centers 7 and ¢ by 
; the point p, in this line will 
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be the point of tangency of the arcs j,; p, 
Ps. ¢;. Hence we may say that the arc ; 
extends from the point j, to the point p,, 
the arc p, ¢, extends from the point p, to 
point ¢,. 


Now compare this construction for find ng 
the center r with Problem 23 ; it will be s:en 
that both are identical. It will be dq. 
vantageous to the student to refer back to 
these problems, study the principles jy 
volved, and the manner of applying then. to 
working drawings. In 
course, he will become familiar with 
principles practical draw 
enable him in a short time to make work 
drawings without referring to books 
and have confidence in the corr 
ness of his drawings. In a manner precis« |) 
similar to the foregoing, the arc j, p is to 
described. This will complete the outlin« 
the butt end in the vertical projection. 

Fig. 357. For the plan or horizontal pro. 
jection we prolong the center line « y down- 
wards, and on it, at any convenient distance 
below the line / m, lay off a point a. From 
this point as a center, and with a radius of 3 
inches, describe the circle)» j4j¢j3, Which re} 
resents a section of the rod through the |i 
js Js, Shown in Fig. 356. Through z, draw 
the center line k, @, parallel to Z m. 

Parallel to this center line k, a, draw t 
lines kg a, and kg a4, the distance betw: 
each one of these lines and the center line mu 
be 84 inches, making the total distance |) 
tween the lines /, a5, 4’, @4 equal to 64 inch 
Perpendicular to these lines draw the li: 
ky, ke, and a4 a, So that k, k, and kl (Fi: 
356) will lie in one vertical line ; also a, «, 
and a, m (Fig. 356) lie in another vertic: 
line ; and lastly draw the dotted lines s, s 
and 8, 8, so that the line s, 8, and s ¢ (Fi 
356), also s, 8, and s, ¢, (Fig. 356) will lie 
vertical lines ; this completes the plan of thy 
fork end. The lines s, s, and s ¢ represent 
one and the same surface, but, because 
the plan it cannot be seen, the line s, 8, must 
be dotted ; the same remarks apply to t! 
line &@ 85. 

As to the outline of the side elevation, 
Fig. 358, we only need to say that the dotted 
line 8, 8,, represents the height of the open 
ing in the fork-end, and therefore the line 
8, 8,, and the point s, must lie in one and 
the same horizontal line. Also, the 
with which the ares j, ¢,; and jy 7@, are 
described are equal to 18 inches ; and that th: 
centers from which these arcs are described 
must lie in one and the same _ horizontal lin 
drawn through the center 7. The positions 
of the other lines the student should be 
to determine without further explanation. 


following such 4 


underlying 


papers, 


= 


t 


radii 


able 


To find the curve of intersection ¢, fs @ 
From the cemer x, (Fig. 357) draw a cir 
whose circumference will pass through thi 
points 4,, Ag, 44, 4s, Cutting the center lin 
kt, ag in the points 4, and a,,; through thes 
points draw vertical lines, thereby obtaini! 
the lines 7, 4; andm, a; in Fig. 356. Mak: 
the lengths of the lines 4, 73, a, 7 equal to th 


lengths of the edges k/, a, m. Then, with 


358. | lengths of these lines cannot at present be de- | radius of 4 inch, describe an are which wi 


be tangent to the vertical line ¢, w, a 
passing through the point 4,. In a_simila 
manner draw the are 0b, a,.  Thes 


ares represent the true form to which th 
forkend is to be turned. Of course th 
radius of the are }; a, or iw, ky is arbitrary 
and can be made more or less, according | 
the judgment of the designer. Again, fro! 
the center 7, (Fig. 357) describe a circle cy 
(, ¢g, tangent to the lines A’, fk, and a, : 
cutting the line 4, a, in the points ¢, and ¢, 
We may now assume that (in Fig, 356) t! 
outline 7, Ks ¢; Po Js J3 P45 mg represents t! 
vertical projection of a surface of revolutio! 
which has been generated by the straight li 
1, ks, the are 4, wy, the straight line 7, 
and the arcs ¢, Py, Py Jj, revolving around t! 
axis ay. The horizontal projection of th 
same surface is represented by the circun 
ferences My Ag Ayo K,, Co Cy Ce Cy, and js /4 
J. Furthermore, we may now assume thi 
the lines ky a4, kg a 


¢ %, ky k, and a, a, a 
the horizontal projection of cutting plan 
passed through this surface of revolutio: 
We have thus reduced our problem to o1 
similar tothat shown in Figs. 850, 351, an 


now have simply to find the intersectio! 
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1, ¢3 fs ¢ (Fig. 356) of the cutting planes *, 
;, and thesurface of revolution ; also the in- 
tersection k, b, k, (Fig. 358) of the plane k, i, 
ind the surface of revolution. The manner 
of finding the intersection }, ¢; f, ¢ has been 
explained in Problem 68, and may be brietly 
stated thus: Our first step will be to find the 
highest point ¢ in the curve of intersection. 
From the center x, (Fig. 357) describe an arc 
» ¢4 t, tangent to the lines hy a4, kg 4s, and 
cutting the center line k, a,in the point ¢,; 
through this point draw a vertical line cutting 
the are j, p (Fig. 356) in the point 7,. Through 
the point 7, draw a line ¢ ¢, perpendicular to 
y, cutting the line x y in the point 7; this 
point will be the highest point in the curve 
if intersection. The lowest point of this 
-urve of intersection, ¢, f, 7, must evidently lie 
in the line ¢ cs, because this line represents the 
junction of the cylindrical surface generated 
by the line ¢, 5, and the double curved sur- 
face generated by the arcs ¢, pes. There- 
fore divide the distance from the point ¢ to the 
point ¢ into any number of parts, say six, and 
through the points of division d, e, f,g, 4 draw 
lines perpendicular to x y, cutting the arcs 
i, p¢, in the points d,, és, f5,95, 4s. Now, 
with a radius equal to 4 h,, describe from the 
center 2, in Fig. 357, a circle hy hy h,, cutting 
the line &#, a, in the point A,. Then, in suc- 
cession, with radii equal tog g5,f fs, € ¢s, @ 
d,, describe, from the center x, (Fig. 357), 
the circlesgs 74 JoJo Ss Ss C2 4 Ce, U2 14M, 
cutting the line 4, a, in the points 7., &&@,¢,, 7, 
respectively. From the point / (Fig. 356) as 
a center, and with a radius equal to7, h, (Fig. 
357) describe a short arc cutting the line / 1, 
in the point 2, ; this point will be a point in 
the curve of intersection. In a similar man- 
ner make g g, equal to7?. gs, f ff, equal to 7%, 
8g, Clg = ty eg, Ad, = tg dg, and cc, = ty 
cg. Through the points 7,15, 73, s,s, Is, ¢s 
draw a curved line, which will be the curve of 
intersection. More of this in our next paper. 
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Seymour’s New Lathe and Planer Tool. 


We have progressed to that degree in 
machine shop matters, that uniformity and 
system are considered important factors in 


economy. In the turning and planing of 
metals, tool-holders are taking the place of 


forged tools, as uniformity in cutting angles, 
temper and quality of steel, is more easily 
secured in this way. 

In shops where a tool dresser is employed, 
the forged tools which he makes will do the 
work required in a satisfactory manner, viz.: 
a clean cut with minimum power, but can 
be ground only a few times before they 
must be re-forged. This is expensive, and 
by repeated heating the chances of burning 
are great, thus injuring the steel, and im- 
pairing its cutting qualities. 

Forged tools are an expensive luxury in a 
small shop, where every man forges his own 
tools, as these men are not generally skillful 
tool dressers, and they waste much time and 
steel in consequence. 

One of the especial points claimed for this 
tool-holder is, that it holds ordinary square 
or round bars of steel, which require no 
finishing or fitting, and that it therefore re- 
quires the minimum expense in keeping up 
the cutters. A cutter is made by simply 
breaking, or cutting off the length required, 
and crinding the end to the desired angle, 
and as heavy and clean cut can be taken as 
with a solid tool of the same size. 

The cuts on this page show the construc- 
tion and appearance of the tool and methods 
of using it, so plainly as to make further 
description unnecessary. It will be noticed 
that there V-slots crossing each 
other, av arrangement which enables the tool 


are two 
to be used either side up, and consequently 
with the cutter to the right or left as may be 
desired, as shown in Figs. 3, 4 and 5. 

The height of the cutter in the holder can 
also be easily changed, and it thus answers 
the purpose of an elevating tool rest. Fig. 
2 shows all the parts, together with a round 
and a square cutter H and F. 

These tools are made by the Capitol Tool 
Company, Hartford, Conn, 

= ae uioal 


There is no doubt that electric railways are 
advocates of 


growing in popularity. The 
other systems must look to their Jaurels, 


AMERICAN 
Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 
Boilers. 


By W. H. HorrMan. 
ELEVENTH PAPER. 


In the tenth paper we completed the de- 
scription of the piston-rods, and gave a few 
leading dimensions of the pistons; they being 
next in order. 

There are many designs for marine engine 
pistons, and probably two-thirds of them 
have been discarded for some cause that de- 
veloped in actual use. The general fault is 
weakness. 

Since it was discovered that the theory 
of heavy pistons, and other reciprocating 
parts acting as fly-wheels, cannot be car- 
ried out in practice without danger of 
fracture to these parts, some builders have 
made their pistons so light that they are 
easily broken whenever excessive priming 
sends water to the cylinders. 

In the depth of our pistons at the center 
(134'') we have the elements of strength, so 
much needed at this point, besides the great 
rigidity of fit, and holding power on the 
piston-rod. 


MACHINIST 


the piston-head, as there is 4 of an inch draft 
on the pattern. 

The outer ends of the 
with an outer backing curb for centering the 
junk ring, 
The curb is turned for a vertical distance of 
14, but the upper portion of it is rough. A 
projecting portion of the follower is turned 
and the junk 


radial ribs connect 


against which rest the springs. 


for a vertical distance of 3 
ring is centered on these two fitting bands, 
or strips. Between the junk ring and the 
outside face or edge of the piston, there will 
be a distance of 44 
piston, 42° on the intermediate piston, and 
54° on the low pressure piston; the varia 


on the high pressure 


tion being in the several different thicknesses 
of the rings. 

The thickness of the two outside rings on 
the 


pressure 


the high pressure piston will be ,°, on 
intermediate 3 the low 
piston 1,', Each of the two outside rings 
will be 84 wide, making a total width of 


8 


and on 


packing ring of 64° for a// pistons. 
The inside ring on the high pressure 


piston will be }§ 
1° thick, and on the low pressure piston 
13”. All of these rings will be 6}° wide, 
and will be cut through, to allow them to 
The junk 
wide for all 


thick, on the intermediate 


spread against the outside rings. 


ring will be 28” thick, and 63” 
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Fig. 1. 
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Our pistons will be flat on the upper side, 
and curved on the lower side, from edge 
depth of 8?’ to the center depth of 134’, the 
lower cylinder heads being curved to suit 
As we have already 
described our method of fastening the rods 
to the pistons, we will now take up the re- 
maining portion of the pistons, the piston- 
head, springs and followers. The pattern of 
the piston-head must be made so as to dis- 


the form of piston. 


pense with all large body cores, and thus 
allow us to cast the head in green sand. By 
this method the pattern will make its own 
core spaces for the body, and we can be 
assured of a casting of uniform thickness ; 
this result being almost impossible with the 
hollow form of piston-head. 

Then, again, there can be no danger of 
shrinkage cracks, caused by drawing the 
metal against the large solid cores when cool 
ing. 


Large bodies of metal at the hub of the 


piston must always be avoided, and there 


fore we make it a rule to make the thickness 
the 
largest diameter of the taper hole in the 
piston-head, and, to make even figures, the 
thickness all around of our piston-head hub 
will be 3’. Connecting with this hub will 
pressure | 63 


around the taper sleeve equal to 4 


be efght radial ribs in the high 


piston, each %” thick, twelve in the inter 


mediate piston, ¢ach { thick, and sixteen in 


thick 
these figures represent the thickness of the 


the low pressure piston, each 14” 
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->LANER TOOL, 


three pistons, and into its outer face will be 
cast curved pockets for the springs 18° deep 
at the crown of the curve, and 3,%,"° wide ; 
the springs being 34° wide x ,*,”' thick. 

In explanation of this arrangement I will say 
that 


fitting a vertical marine piston, with a form 


under no circumstances do I believe in 
of spring that requires adjustment with set 
screws. 

The springs must be carefully designed 
for the work they have to do, and then they 
need not be molested until the loss of temper, 
caused by the heat of the cylinder, and the 
natural wear of the cylinder bore, and piston 
rings, call for a new setting to form, and 
new tempering of the springs. 

We do not consider it necessary to describe 
the many forms of piston springs, and there 
that 
effective and durable spring ; 


fore will say our aim is to make an 
not effective 
enough (as is frequently the case) to use up 
seven per cent, of our power in piston-ring 
friction, but effective enough to be practi 
cally tight, and as near frictionless as possi 
ble. 

To the 
make our piston springs of good steel, and 
thickness width. They 


thick « 34 about 


meet desired conditions we shall 


uniform and 


ye 
be xy 


of a 
will wide, and 
circumference of the spring space between 
the junk and inner rings. In form they 
; will be of the coach pattern, with the back 
»| portion that rests in the junk ring bent to a 


ribs where they join the bottom plate web of curve, the radius of which will ,be 54 


while the ends 


r 


moments 


merchant spring steel 34 
thick. 


face, bearing against the inside 


long, or so as to divide evenly on the 





will be turned inward to a 


radius of 1 


These springs are very effective as to 
elasticity, and more substantial than those 
with the ends turned on a reverse curve. 


They are simple and can be made in a few 


as there is no forging; simply 


’ 


bending and tempering from the ordinary 


wide, and ¥'s 
The depth of the springs, from the front 


ring, to the 


back face, resting in the cavity of the junk 
ring, will be 27, thus forming nearly a semi 
ellipse, and accounting for its great length. 


A short bow spring will not live any longer 


than a short spiral spring, and accuracy and 
durability can only be obtained by giving 
sufficient length to the spring to keep within 
the limits of the fatigue of the metal. 


lhe springs will be alike in all the pistons, 


and therefore there will be a cast-iron former 


kept in the engine room stores, which will be 


used in bending every spring to the uniform 


curve and length when new, and two similar 


forms, each a little deeper than the one pre- 
viously used, to make allowance for the wear 
of the rings and cylinder bore. 

The provision for the removal of a steam 
piston from the cylinder and rod is an im- 
portant item in design, and the device for 
making fast to the piston should be located 
so that neither the cylinder, its flanges or its 
tail rod will be injured in hoist 
ing. 


extension 


The tail rod extension of all of the piston- 
will be 4 
so it will be seen that careless handling of 


rods in diameter, and 6) long ; 
the pistons and cylinder heads is quite sure 
to damage these extension pieces. 

There should be four holes tapped in the 
piston-head for eye bolts or studs. These 
eye studs should clamp to the piston-head, a 
four-armed spider, the hub of 
Which should freely fit the tail rod exten- 


sion. 


wrought 


When the steam is applied by the over- 
head traverser, the piston is kept central 
With the tail rods, and is by them kept. from 
swaying, and at the same time is held square 
with the bore of the cylinder. 

= ~~ es 


The Deadly Elevator. 


We have frequently spoken of the loss of 
life resulting from) the misconstruction and 
misuse of elevators, setting forth the belief 
that they were more destructive than poorly 
constructed and ignorantly attended steam 
boilers. But the boiler makes more noise in 
its work of destruction, and it destroys more 
property in its failure than the elevator. The 
following, from the New York 7réhine, is in- 
teresting in indicating to what extent the 
elevator gets in its work : 

Few people hear of the shocking accidents 
which are caused by the falling of elevators 
in the hotels, places of business, factories and 
public buildings. In one hospital alone in 
this city, within the short period of one month, 
there are recorded nine or ten serious acci 
dents from this caus® The falling of the 
elevators has resulted in many cases in death ; 
in other cases in fractured skulls and = spines 
and fractured feet and concussion of. the 
brain. Law should direct a most severe 
punishment against builders of elevators for 
the defects which make these accidents possi 
ble. The innocent public is lulled into the 
belief that the elevator is safe, because a no 
tice in it states that it is regularly inspected. 
No punishment is too severe to be inflicted 
upon contractors who construct these death 
traps for the public. With greater vigilance , 
on the part of steamship and railroad officials 
and elevator builders, the present risks to 
human life can be very much lessened, 

The statement of fact in the above is to the 
Regarding the work of inspection, it 
that 


There can be such an inspection of elevators 


point, 
isas plain as need be it is defective. 
render accidents from their falling 
And such inspection should be 
Until this is 
done the elevator will keep along doing a 


as will 
rare indeed, 
provided for and insisted upon, 


steadily increasing business in filling the hos 
pitals. With the growth of our large cities, 
elevators are coming more into use, and the 
danger from their use is being multiplied, 
not only by the increase in numbers, but 
from the fact that more and more are liable 
o fail from the infirmities of age, 
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The Master Mechanies’ Association. 


of the 
was well 


The meeting 
Alexandria Bay attended, 
sulted in the dispatch of a deal 
business, and in the presentation aad discus 


good 


sion of a number of important reports and | than ever before. 


convention without notice. The reports pre- 
sented and discussed were such as had beer 


deliberately planned for, 


for discussion were such as presented them- | 
selves to master mechanics in their everyday 


work maintaining and caring for the 
motive power of railroads. Altogether, the 


matters considered were entirely practical in 


their character, and such 


road world is interested In fact, a 


in theory that is not thoroughly grounded 
the And this 
| deliberations of the Master Mechanics’ 
valuable, not only 
but to mechanics generally. 


severest practice. 


ciation to railroad men, 


| If anyone doubts the industry of the mem- 


| bers of the Master Mechanics’ 
| has only to attend one of their conventions, 

and note the amount of work that is crowded 
| into three 


changing his 


opinion. In truth, the work 
has come to be too much to be accomplished 
in the time devoted to it, notwithstanding 
| the noted for 

and strict attention to business. 


association is long sessions, 
| The association is working along slowly in 
the adoption of standards ; those who think 
| greater speed should be made 
tion can hardly 
closely. There 
but a 


in this direc- 
have studied the question 
is, we fancy, more to it than 
is likely 
Locomotives are worked in different parts of 
|the country under widely different condi- 
tions, and it is a serious matter to adopt any 
detail that shall fit all 
or shall be a satisfactory compromise. 
The opinions expressed in the replies to the 


any close observer to see. 


single these condi- 


| tions, 


queries of committees appointed to investi- 
gate different subjects, and the discussion of 
the 
wide difference there isin the experience of 
different men, who have, presumably, care- 
fully investigations. Of this 
difference of opinion is generally due to the 
influence of something extraneous, but this 
make the task of getting at exact 
facts upon which to build any the less easy of 


reports of these committees, show what 
made 


course 


does not 





Those who have devoted 
much time to experiments know how diffi- 
cult it is to eliminate those things that 
have a real 
the consideration. In loco- 
motive operation it is practically impossible 
to make all the conditions save one 


but not desired connection with 
question under 
, uniform, 
hence the difficulty of correct observation. 
Standards in locomotive 
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| by 


| A step backwards will balance a dozen steps 


so would, in every 
linstance, seriously impair its usefulness. 
| President Setchel’s remarks, his opening 
address, to the effect that in no single in- 


| any association may well be proud of. 


| Mechanics’ 


agement, 


construction can 
only be satisfactorily established as a result 
of careful and extended observations, made 


many men, and undera great variety of 
conditions which indirectly affect the results, 
It follows that 


after 


conclusions must be drawn 
mature consideration, 
The Master 


in proceeding 


will be 
Mechanics are 


or they 
worthless. wise 


with caution in this respect. 


The association cannot 


To 


forwards. afford to 


go backward. do 


stance had the association found it necessary 
presents a record that 
When 


have 


to reverse its action, 
the 


been 


number of important points that 
settled, the 
Association is considered, 
afford to 


imputation of going slow. 


discussed, and Master 
the 
rest under the 


ee 
Going 


by 


members can well 
slow is 
exactly what makes their conclusions valua- 
ble. 

The work of the Master Mechanics’ 
ciation is one of education, and 


Asso- 
there is no 
road to 


Master Mechanics at 
and re- 
of 


and hence related | practical men, 
toimportant matters in locomotive engineering | all the details, 
while the questions projected by the members | progress. 


as the entire rail- 
rail- 
road master mechanic is nothing if not practi- 
cal, his duties preventing him from dealing 


makes the 


ASSo- 


Association he 


sessions, to find ample grounds for 
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| tentative 
slowly. 
After 


processes, and naturally come 


an existence of twenty-one 
tigated a great 


there seems to-day 


many important 
more reason 
Master Mechanics’ 


-| istence of the 
There will always be the 
| 


topical questions, sprung, as it were, upon the | best of reasons for its existence, because | 


| progress in locomotive construction, 


1; | tenance and operation will never cease, 


|ciation is in a prosperous condition, 


»| likely to continue its work indefinitely. 
| 


» | 
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Mine Rents and Mineral Royalties. 


Before the Manchester Geological Society, 
Mr. C. M. Percy recently read a paper upon 
the above subject, which, to judge from an 
abstract published in Jren (London), was a 
very able’ handling of the subject, and not 
without interest in this country, as showing 
the drift of opinion in England upon a_ sub- 
ject very intimately connected with American 
industrial development. In England, com- 
paratively few owners of mines or mineral 
lands carry mining The 
greater part lands have come into 
the hands of their present owners by inher- 
itance probably, and in that country a man 
who is the possessor of such land, obtained 
in such a way, ‘ 


on operations. 


of such 


isa ‘‘ gentleman,” and is not 
expected to do anything, except enjoy him- 
self with the income derived from the rents 
and royalties paid by those who carry on 
mining operations. 

These rents have been so increased, and, 
together with other burdens, have become so 
heavy, that, according to the ‘‘ highest au- 
thorities during the past twelve years, the 
coal trade, as a whole, had not returned 24 
per cent. upon the capital invested.”’ 
from the statements made, that it is the cus- 
tom there to lease coal mines upon a royalty 
of a fixed amount per ton of coal mined, 
and that the operator is bound by the terms 
of his contract to pay a certain minimum 
whether he mines the coal or not. 
The result of this is that ‘‘ hundredsof thou- 
sands, it may be even millions, of pounds” 
have been paid to mine owners for coal 
which has not been taken from the mines, 
simply because there was no market for it. 
This, made the royalty 
heavier upon that which was mined 
there is now an actual royalty, 
tricts, of 1s. 4d. (82 cents) upon every ton of 
coal placed upon the market. 


It seems 


amount, 


of course, burden 
, so that 


in some dis- 


As showing 


the increase of royalties, ‘‘ another York- 
shire authority said that leases granted 
during the years 1872-3-4—5 are, in many in- 


stances, as high as 24 cents per ton ; and that 


thirty or forty years ago the average royalty 
would not exceed 8 cents.” This, notwith- 
standing the fact that the competition of 
other nations had greatly reduced prices 
within that time. In this connection, we 


suppose, the first thought to suggest itself to 
the mird of an American as a remedy, would | 
be an import duty to protect the operators 
from the competition of other countries ; but 
upon thought, it is plain that that 
only enable the the 
rents and royalties to a still figure, 
and that the operators and the miners would 
not be benefited ; while 


second 


would owners to raise 


higher 


those 


years, 
and after having investigated and re-inves- | 
subjects, 
for the ex- | 
Association | 


| 

| 

main- | mineral 

and | 

thoroughly acquainted with 
must indicate the path of 

Everyone interested in mechanical 

progress will be glad to know that the asso- 


and 


Jury 14, 1888 


»|ests of the nation. In France, all coal and 
|all iron-stone belongs to the State. Th: 
| fixed rents are indeed nominal, amounting t 
one cent per acre, and the royalty is base 
upon 5 per cent. of the profits. In Belgium 
all the coal belongs to the State, and, in ad 
dition to a very nominal fixed rent, the roy 
>| alty is 24 per cent. on the profits.” 
Dealing with the comparative effects 0! 
royalties in England and othe: 
Mr. Percy said: ‘‘In England 
mineral royalties affect pig iron on an ave 
jage $1.08 a ton, plates for shipbuilding 
| $1.38 a ton, and steel rails $1.82 a ton. In 
France, the mineral royalties are on pig iron 
16 cents a ton, 


countries, 


on plates for shipbuilding 26 
cents a ton, and on steel rails 22 
In Germany, the mineral royalties are on 
pig iron 12 cents a ton, on plates for ship- 
building 24 cents a ton, and on steel rails 17 
cents a ton.” It is thus seen that England is 
seriously handicapped in the industrial race 
with her foreign competitors, without taking 
difference in into account at all, 
and, in fact, when the difference in produc- 
tive capacity is considered, there is probably 
little difference in wages. 

Concluding, he said: ‘‘ Relief must come 
from the quarter which had experienced 
nothing of the effects of our unparalleled 
depression, namely, in an abatement of the 
conditions of mining leases and the amounts 
of mineral royalties. He asked the royalty 
owners of the United Kingdom, in the inter- 
ests of the nation and of themselves, to be 
wise, and above all (remembering the pro- 
gressive and democratic age in which we 
live) to be wise in time, for there was danger 
in delay.” 


cents a ton. 


wages 


There is much food for serious thought in 
the above. It is a question which is affect- 
ing, and will more and more affect, our in- 
dustrial interests. The fact that mines are 
usually worked by the owners in this coun 
try, and no rents or royalties are paid 
such, by no means relieves us from these bur- 


dens. The owners of the mines, and the 
railroad companies which transport their 
products (in many cases one and the same 


company) see that all the burdens of that 
kind laid upon industrial enterprises 
which can be borne, and we foolishly help 
them in their schemes of monopolization by 
assessing unworked 
held by the coal barons to prevent others 
from working them, as unimproved farm 
lands worth $12 an acre—lands which could 
not be purchased for $5,000 an acre. In ad- 
dition to this we ‘* protect” them from for- 
eign competition, at the same time that we 
allow them freely to hire their labor in the 
cheapest market ; in return for all of which, 
they are building up a system which will 
some day, and, in fact, to a great extent is 
throttling the real industrial interests of 
this country—those industries such as our 
readers and friends are engaged in, and in 
Which brains and energy are employed in 
perfecting and developing products and 
methods of manufacture, instead of in 
vising new schemes of plunder. 


are 


coal lands, bought and 


now, 


de- 


A Worthy Appeal. 


Mr. Emory Edwards, known to many of 
readers as author of several works on 
steam engines and steam machinery, has for 
some time been afflicted with a lingering but 


our 





engaged in 


manufacturing would be the losers, unless | 
they could manage to shift the burden upon | 
thelr customers, 

‘Sir Lowthian Bell 


royalties oppressed 


: 
how mineral | 


iron and_ steel | 
minerals, | 
with whom we | 
[England] had an ever-increasing competi- | 
tion. 


showed 
English 
great 


and other 


not 


makers, 
and did 


users of 
oppress those 
In Germany the ownership of coal is | 
vested in the State, 

The royalty upon coal is fixed at 2 per cent. 
on the profits of the undertaking, and on | 
iron ore there is no royalty at all. No ob- 
jection on the part of the owner of the soil 


: 
and also the iron ore. 





short that. 
the art in locomotive 


In the present state of | 
construction and man- 


improvement must be indicated by | 





is allowed to prevent the 


minerals on his 


propery being worked, such prohibition be 
ing considered as inconsistent with 


the inter 


| We 


incurable disease. He has exhausted his 
means of support, and is dependent upon 
his friends. If the sum of $100 can be 
raised, it will secure his admission to an in- 
stitution where he will receive proper care 
during the remainder of his life. Mr. 
Edwards’ sickness is not the result of any 


wrong doing on his part. The small sum of 
money named will make him as happy as it 
is possible for him to be made in this world, 
and we believe there are many of our readers 
who will be glad to contribute to that end. 
will take charge of any contributions 
forwarded us for that purpose, and see that 
the money is used for the purpose named. 


| We believe Mr. Edwards to be entirely 
worthy. Any sum, however small, will be 
appreciated, and due acknowledgment will 


be made in each instance by mail. 
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Uncer this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably wccompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca~ 
tion l be published. 

(3 Reader, Towanda, Pa., asks: Can 
bras melted with as good results on a black 
emit rge as in aregular brass furnace? 4A.—No. | 
We shill endeavor to publish an article on the sub- 
iect 1 ask for. 

(32 F. O., Plainfield, N. J., writes : 

Jease give me acheap mixture for filling small 
blow holes in cast-iron. A.—Babbitt metal usually 








AMERICAN 


of small arms, and the 
machine shops. 


same is true of some sewing 


the lead, and such machinery, instead of being im- 
ported, is exported. o» great many Brown & Sharpe 
universal miliing machines have been sold abroad, 
and the same is true of the Gould & Eberhardt au- 
tomatic gear cutters, and we suppose other makes 
of similar machines. The older countries excel us 
in some kirds of very heavy machinery. but in 
jighter fine machine tools we unquestionably excel! 
them; a fact which has been repeatedly demon- 
strated. 

(3380) 


pie) as asks : Will 


Philadelphia, 


you please give me your method of calculating the 


| serew (the 


| lems {s to consider the relative 


answers very weil, and some of it 18 cheap enough | 


| wheel having 50 teeth, 
| olution to each turn of the worm. 


following arrangement of power, and what the 
probable percentage of loss from friction would be? 
Crank 10 inch long on worm shaft, having worm of 
lin. pitch, gearing to worm wheel of 8 inch pitch 
diameter, or 50 teeth, and then equal geared to a 
last gear containing the nut). Screw is 4 
inch pitch, and draws a weight in line cf its axis. 
A,—The simplest way of computing all such prob- 
rate of motion of the 
and 


applied power, the weight, The force, neg 
lecting friction, will be in inverse proportion. In 


of the circle moved 
88 inches. The worm 
be turned 1-50 of a rev- 


this case the circumference 
through by the power = 62 
will 


gin. pitch the weight will be moved during each 
| revolution of the worm a distance equal to .5’ + 50 


for most anything. 

(32 CC. es Towanda, Pa., writes: 
Can yougive me a point on welding copper to iron? | 
I have had a job brought in, of welding 1 inch | 
round iron to %4inch round copper. I want to} 
know how to doit in a country shop equipped with 
ordinary tools. A.—It is said that copper can be 
welded to iron by an electrical process. The usual ee 
way,and probably the one that will suit you the 
best, is to braze it on. 

(324) KR. R., Romley, Col., writes : Would 
you please inform me what percentage I would 


lose, by using a sheave to change direction of cable 
on hoisting engine, the sheave to be placed atright 
angles to and between the sheave proper and the 
engine, as in sketch: cable 4% inch diameter ; sheave 
3 feet diameter; load 1 ton. 
correctly placed in line, and the journals kept well 
lubricated, you will lose not less than 10 per cent.; 
the probabilities are that the loss will run up to 15 
t 


per cent. 


(925) ©. HH. M.; Utiea. N.. Y.,. writes: 
Can you give me a receipt for making a cement for | 
cementing rubber tires to steel rims. or cement for 
rubber on irony A.—See answer to Question 6, in 
our issue of January 7, 1888. 2. What is the process 
of making ruboer tires? A.—Manufacturers are not 
willing to give allthe details of this process, to 
enable us to give a complete and satisfactory de- 
scription of the same 





.01'... In other words, when the power applied to 
the crank moves 62 


And in the line of watch making | 


| lathes and other watch machinery, America takes | 


| on reasonable terms. 


MACHINIST 





Patent Att’v. R. G. DuBois, 916 F. st., Washington, 
D.C. Reliable service at reasonable rates. Send 
for 38-page pamphlet containing list of references. 


Curtis Pressure Regulators, Curtis Return Trap, 


Curtis Damper Regulator. See July 7, p12. Send 
for circular No. 17. Curtis Reg. Co., — Mass. 
wt pright drills, improved, sizes 21’’, 23’’, 25’', 28”, 


36’ swing: finely made and ah, capac ity ; 
lin for cuts and prices. Currier & Snyder, Wor- 
cester, Mass. 

Fine tools and —— for machinists and other 
metal workers. Get our prices before purchasing 
elsewhere Montgomery & Co., 105 Fulton st., 
New York City. 

W. B. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Mechanical engineering in all its 
branches ; ‘working drawings for the transmission 
of power by steam, water, air and electricity. 


Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities, 
please write to the manufacturers, E. E. Garvin & 
Co., 139, 141, 143 Centre st., New York City. 

Contract work of all kinds executed promptly and 
Parties wisbing gray iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 

A practical treatise on the steam engine, by Arthur 
Rigg, essays on the principles involved in design 


and construction of fixed engines ; 312 pages, with 
% plates. 4to. cloth, $10.00, E. & F. N. Spon, 12 
Cortlandt st., N. 


| For the manufac ture or 


The screw being | 


.83 inches. the weight moves .01 | 


Patented articles in line of machine work ; 
Specialties in fine light machinery ; 
Accurate cam cutting : 
Address Wardwell S. M. Co., 


James D. Cardell & Co.. 1990 Passyunk ave.,Phila., 
Pa.. boiler makers and sheet iron workers, m’t’rs of 
coils of wrought-iron pipe, return bends, ete. Ad 
dress after June 15, Rising Sun Lane and North 
Peun R. R. Boiler repairs promptly attended to. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 


Woonsocket, R. I. 


| using the indicator, and making all required calcu- 


inch, and the force gained by the arrangement, neg- | 
lecting friction, is inthe proportion of .01'’ to 62.83’ 


or 1 to 6,283. Asto the amount of friction there would 
be, this depends upon so many conditions (many 
of which you have neglected to state), that it 
is impossible for us to give you a rule for'it. 
would probably amount in the whole machine 
to not less than 75 per cent., depending upon the 


| amount of mechanism, the workmanship, the pro- 


A.—If the sheaves are | 


| coefficient of friction may 
| placing the crank with a pulley 20” 


It seems to us that if you | 


intend to go into the business, the best way would | 


be to engage a man perfectly familiar with the sub- | 


ject 


W. Toronto, Ont., writes: 
Please state if there isany variation between Stubbs 
and American wire gauges? A.—Yes, there is 
difference. Stubbs’ wire gauge is sup; osed to agree 
with the Birmingham wire gauge, which 
from the American gauge. But there are two Stubbs’ 


a | 


differs 


wire gauges differing entirely from each other, one 
used for iron wire, the other for steel wire. Alto- | 
gether the wire gauge matter is very much mixed, 


and we think, now that there are other and better | 
that it | 


methods of determining the size of wire, 
would be better if all gauges, on which the sizes 


are designated by numbers, were to be abolished | 


entirely, and wire designated and ordered by its 


actual diameter in decimal parts of an inch. 

F. H. F., Beaufort, C., asks: 
Can you inform me _ how to electroplate steel arti- 
cles with copper ? 
fine coat of copper on the 


20° 
(Ons NY 


S. 


articles, but it rubs off, 


See our new 


I have no trouble in getting a | 


and what I want is something to make it stick. | 


A.—As you seem to be sufficiently acquainted with 


the electroplating process to secure a deposit 
of copper, we do not know that we can help you, 
but you should see that the articles, before going 
intothe bath, are entirely free from dirt, oil or 
oxide. Perhaps it is failure to attend to this point 
which causes your trouble. Or perhaps you do 
hot deposit thick enough. Copper is a compara- 


tiveiy soft metal, and a very thin coat of it would 
beeasily worn or rubbed off. We are inclined to 


think that this is the cause of your difficulty. 

(828) B. D. W., Great Falls, Mont., 
writes: Lam not a book mechanic, but think a cer. 
tain class of book matter indispensable to a man 
who is called on for all classes of work. I would 
like you to recommend a standard authority on the 
proportioning of water systems. A.—J. Weisbach’s 
Theoretical Mechanics, we believe, is generally rec- 
ognized as one of the standard works, and will an. 
‘wer your purpose, providing you have a fair 
Knowledge of the higher branches of mathematics: 
othe ise it will prove to be difficult reading. 2. 
Which is roeognized as the best in its line, Traut- 
Wine’s or Haswell’s, for general reference? A.— 
Both are excellent in their line; Trautwine’s is 
more suitable for civil engineers; Haswell’s is 
bett adapted for the use of steamengineers. For 
general reference you will need both. 

') T. H. M., Richmond, Ind., asks: 
Is a fact that the finest lathes and other 
eta\-working machinery come from the old coun- 
try —No. On the contrary it is conceded that 
the finest lathes and other metal-working machines 
remade in America, and some of them are pur 
ha ind sent to the ‘old countries.’ Many of 
Me eign armories are equipped entirely with 
m 


inmachinery and tools for the production 


portions of the The 
be determined by re- 
diameter, and 
| hanging weights over the pulley until the machine 
moved. 
loaded with various weights. You will then have 
data from which to arrive at the coefficient of fric- 
| tion, and we think that is the only reliable way of 
doing it. You will find some results ot experiments 
upon the friction of worm gears, by Prof. R. H. 
Thurston, in the AMERICAN Macuinist, of Nov. 1 
1884. 


various parts, lubrication, ete 





Pusmness See EOIALS 


Transient Advertisements 50 cents a line for “each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 








See Grant’s Gear 
Link-Belting. 
Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 
Link Belt Machinery Co., Chicago and N. Y. 

See our new designed engine lathes in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 

See our new designed drill in 
Centennial Exposition, Lodge, Davis & Co. 

designed shapers in Cincinnati Cen- 
tennial Exposition, Loage, 

See our new designed brass working tools in Cincin- 
nati Centennial! Exposition Lodge, Davis & Co. 

2,000 feet of space in Cincinnati Centennial Expo- 
sition, Lodge, Davis & Co. 

See special ads. pages 15 and . Lodge, Davis & Co. 
Shafting Straighteners. . Wells, Tampa, Fla. 


advt. on back page. 


presses 


Cincinnati | 


Davis & Co. | 


lations from the diagram; also the principles of 


| economy in operating steam engines, and current 


It | 


| covers, the full page opening flat. 


| 


Do this with the machine unloaded, and | 





| and blind factory, 


Pa, 


Steel Name Stamps, etc. J. "1 Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Chicopee, Falls Mass, 

Machine work and paren making. Anderson | 
Machine Works, Peekskill, N. Y. 


Tne Improved Justice tech Williams, 


& Co., Moline, I1l., wanufacturers. 


White 
| two-leaf circular, arguing the 


The Best Upright Hammers run by belt are made | 


by W. P. Duncan & Co., Bellefonte, Pa. 
Light articles built to order by the American 
Sewing Machine Co., Philadelphia, Pa. 


R. Dudgeon. 24 Columbia st., New York Improved 
Hydranlic Jacks and Roller lube Expanders. 


-attern and Brand Letters. Vanderburgh, Wells 
& Co., cor, Fulton and Dutch sts., New York. 
Improved fine tools formechanics, manf’d by L. 


S. Starrett, Athol, Mass. Send stamp for full list 


‘Swift’ Sight-feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

‘*Bradley’s Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N. Y. 


is 


Burnham’s turbine wheel 
mill owners. Catalogue free. 


sold at net price to 
Address York, Pa. 


| and 


| cHINIST PuB’G Co.. 


practice in testing engines and boilers. Price $2 


postpaid. Published by John Wiley & Sons, “15 
Astor Place, New York | 
“Binders” for the AMERICAN MACHINIST. Two 


styles the **Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
‘**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
Either will hold 
| the entire 52 issues of any volume. AMERICAN Ma- 
96 Fuiton st., New York. 


The series of articles by J. G. A. Meyer, on * 
tical Drawing,”’ now running in the AMERICAN Ma- 
CHINIST, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including June 30, 1888 issue, 53 arti- 
cles have veen so far published. Copies « rontaining 
these articles, sent by mail to any part of this coun- 
try or Canada. at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHiNG Co., 96 Fulton st., New York. 


* Modern Locomotive Construction,” by J. G. A. 
Meyer. ‘the above series of articles, now running 
in the AMERTCAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the worid. 
Commencing with the June 27, 1885 issue, 68 articles 
have thus far appeared up to and including the 
July 7, 188 issue. Copies containing these artic . 
sent by mail to any part of the U. 8S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Be... 
96 Fulton st., New York 


Prac- 

















The P. Cox Shoe Company are building a new 
factory at Rochester, N. Y. 

F. H. Smith will build a box factory, also a sash 
at Bangor, Maine. 

The part of the Disston Saw Works, Philadelphia, 
recently destroyed by fire, is being rebuilt. 

The Missouri Malleable Iron Company, St. Louis, 
Mo., have orders sufficient to keep them busy till 
September. 

Lodge, Davis & Co., Cincinnati, Obio, will display 
$20,000 worth of machine tools at the Centennial 
Exposition at Cincinnati. 

The Texas Mill and Elevator Co. 
are putting in sufficient machinery to increase their 
capacity 100 barrels per day, making a total capac- 
ity of 300. 

Detrick & Harvey, Baltimore, Md., have issued a 
advantages of their 
open-side planer. The circular is well worth the 
consideration of machinists. 

In 1884the Trenton City Bridge Company painted 
their iron bridge (1275 feet long) across the Dela- 
ware river, with graphite paint, and inspection now 
shows that after 4 years’ wear the paint is as good 
as when it was put on. 

W.H. Lambert & Co. 
warehouse at Kasota, 


will erect a 60 barrel mill 
Minn., the contract 


| having been awarded to the Willford & Northway 


| Mfg. 
| and corn meal. 


Selden Packing, for stuffing-box, with or without 


rubber core. Randolph Branat, 38 Cortlandt st., 
Brown & Sharpe Mfg. have 
chinery with 8S, A. Smith, 23 3.Canal st., Cnicago, II. 
Patents—Whittlesey & Wright, 705 8th st., N. W., 
Washington, D.C. Send tor pamphlet and references, 
Ice and Refrigerating Machines, 124 built. 
successful. David Boyle, 521 Monroe st., Hl. 
For the latest improved Diamond Prospecting 
Drill, address the M. C. bullock Mfg. Co., 138 
Jackson st., Chicago, II. 
Engine lathes, hand lathes, fine 
supplies for machinists and other 
Frasse & Co., 92 Park Row, N. Y. 


N.Y 


Co. a line of ma 


Chicago, 


tools, files and 
metal workers 





Most sensitive and durable Damper Regulator 
made; works within one pound: send for circular. 
T. Kieiey, 11 West 13th st., New York. 


Machinists’ supplies, brass goods, m’t’rs supplies, 
polishing materials, all kinds wire, metals, ete., in 
any quantity. Jordan & Gottfried, 208 Canal st 


ee 





| Mr. 


and all 


Co. The mill will make rye flour, wheat flour 
once. 

Wesley Hutchins’ box factory at Auburn, Me., 
ecntly destroyed by fire, will be rebuilt at once. 
The building was 50 x 130 feet and five stories high. 
Hutchins will continue the business. The new 
building will be similar to the old one, but will be 
six stories bigh. 

The Schenectady Locomotive Works, Schenec- 
tady, N. Y., have nearly completed their new black- 
smith shop, which is 75 x 350 feet. Locomotives are 
being built at the rate of 300 a year, and most of 
them are large ones. Four large consolidation are 
building for the N. Y. Central 

The Newark Leather Belting Company, Newark, 
N. J., New York office 32-34 Ferry street, New York, 
send us price list of leather belting. The list is on a 
large card arranged for hanging. In addition to 
the list of belting, the card embraces a calendar, 
table for calculating wages, etc 


re- 





The American Bolt Company, Lowell, Mass., are 
erecting an engine and boiler house, two stories 


high, which will also contain a cutting up room. 
The buildirg will be of brick, 77 x 31 feet, and will 
make a needed addition to their plant. When in 
operation the new part will add about ten per cent 
to their capacity. 

The city of Nashville, Tenn., has about concluded 
arrangements for the sale of $300,000 worth of city 
water-works bonds. By an act of the legislature, 
the city is authorized to issue $1,200,000 in bonds for 
water works purposes, and of this amount $60,000 
have already been closed out, three-fourths of the 
whole amount will be issued. 


Dr. Gatling, of Hartford, inventor of the repeat 


ing battle-gun that bears his name, will soon begin 
the manufacture of a new solid steel gun, which 


will introduce anew phase into heavy ordrance 
making. The new gun can be made quicker, and at 
a quarter of the cost of the Krupp gun, to which it 
is claimed to be superior.—Springfield Republican. 


It has been settled that there is to be anew gun 
factory at Northampton, Mass. A company has 
been organized, with a capital of $50000.) Mr. 
George E. Forbes, of North Brookfield, is the presi 
dent, and W. H. Whitney, inventor of the gun which 
is to be manufactured, is the treasurer. The com 
pany is tobe known as the Whitney Safety Arms 
Co. 


We have received the catalogue and price-list of 


The Lufkin Rule Company, Cleveland, Ohio. It is 
well printed and illustrated on good paper, and 


gives full information regarding their production, 
which include steel rules and tapers, steel 
rules, hickory board and log rules, boot calks and 
sets, and other miscellaneous specialties for lum 
bermen and others. 


board 


The Nickerson Piano Company, of New Bedford, 
| Mass., was organized recently at Bath, with a cap 
ital stock of $100,000, and the following list of offi- 
cers : President, Capt. Wi'liam Lewis: clerk George 
H. Nichols; assistant clerk, Charles I]. Holden : 
treasurer, Frank R, Hadley ; directors, Wendell H. 
Cobh, H. B. Nickerso)., C. Stafford and 
William Lewis. The office of the corporation is at 
Bath, Maine. 
The Bessemer Steel Works at Pueblo, Col., have 
) shipped eighteen car loads of steel rails to Washing 
ton Territory for the Seattle & Eastern Railroad, 
which is now being built from Seattle to Spokane 
Falls, where it will connect with the Manitoba Rail 
road, which is to be the connecting link of a new 


James 


transcontinental Jine. These are, we believe. the 
first steel rails ever shipped tothe Pacific coast 
from a manufactory west of the Missouri river. 


Eighteen additional car loads will follow these. 


Work on the new plant of the Westinghouse Air 


Brake Company, to be located at Turtle Creek, 
eleven miles from Pittsburgh, Pa., will soon be 


commenced. When tbe plant is completed it will 
have a capacity of 500 complete equipments per day. 
The works of the company in Allegheny City havea 
capacity of 150 equipments per day. They will be 
operated in connection with the Turtle Creek plant, 
| which will furnish a total capacity of 650 equipments 
per day. Both passenger and freight brakes will be 
manufactured. 

The Aerated Fuel Company, Springfield, Mass. 
write us: Our process is now working witu the ut 
most satisfaction in Ohio and places, and at 
the Ashtabula Tool Company Works they are fully 
equipped, and to the entire exclusion of coal. At 
| the above named company’s works we are making 
5 gallons of oil ner day do the work of 200 pounds 
of coal the oil costing 7 cents for 10 hours, and coal 

for the same time costing 50 cents. In addition to 

the cost of coal should be added the time it takes a 
man to wheel in the coal, remove the ashes, which 
costs 4 cents per fire, leaving a net cost for oilas 3 
|}isto 50. Other companies are sending us records 
| similar to this. 


other 


of Corsicana, | 


| The Hargraves Mill Corporation recently organ 
| ized in Fall Kiver, Mass., with the following officers : 
| Treasurer, Seth A. Borden: Clerk, Milton 
Directors, Reuben Hargraves, Thomas Hargraves. 


Reed ; 


S. A. Jencks, Geo. A. Draper, R. P. Snelling, James 
E Cunneen, Leander Freelove, Milton Reed, A. J. 
Chace, Albert Nichols, Geo. G. Silsbury, John 
Barlow, Seth A. Borden. The capital is $400,000, It 


was voted that the directors be authorized to pro 
ceed to erect a cotton mill and acquire real estate 
and make the necessary contracts for the purpose. 


| The first assessment on subsvriptions to the stock 
is payable July 1, and the assessments follow from 
that time monthly until March 1, 1889. The mill 


which the corporation will build will have about 
35,000 spindles, and the work of construction will 
commence immediately. 


Work will be commenced on it at | 


the water 
the construction 
great 


| The development of 

| Falls, Livermore [Me.] by 
new pulp mill, 
growth of the village. 
years ago, but the Otis 


at Otis 
of the 
the 
several 


power 
has given impetus to 
built 
Falls Pulp Company initia- 
ted the first movement to prevent the water from 
running to waste last October. Their mill, which 
is now nearly completed, is 283 x 75, and a fine speci 
men of solid work, with granite and brick walls. 
R. D. Shannahan, the contractor, in excavating for 
the foundation, removed between 10,000 and 12,000 
yards of earth, and put 4,000 yards of stone into the 
ground work or foundation. Twenty-two water 
wheels have been putin. They have now six wet ma 
| chines nearly set up, and are putting in the grinders ; 
also a cutting-off saw. About thirty cords of wo sd 
will be consumed daily by the grinding process, 
making about twenty tons of pulp. A paper mill 
will probably be erected there by this company in 
the near future.—/ndustrial Journal 


The dam was 
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Machinists’ Supplies and Iron. 
New York, June 28, 1888. 
Iron—American Pig—We quote Standard Lehigh 
brands $18 to $18.50 for No.1 X Foundry; $17 to 
$17.50 for No. 2, and $15.75 to $16.25 for Grey Forge, 
with outside brands cheaper, but still difficult to 
ee 5 


*WANTED 


“ Situation and Help" Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue. 





—_—— 
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“1. 


Wanted—Me n to examine S. S. ;. planes ; see p 11. 

Mech. draftsman, graduate fromtech school,with 
3 years exp. wishes situation. Box 107, AM. MACHINIST. 

Wanted—Competent machinists on lathes and 
planers. The Pond Machine Tool Co., Grant ave., 
Plainfield, N. J. 

Wanted—A practical designer and draftsman, to 
make new drawings for automatic and plain slide 
valve engines. Address Shop, AM. MACHINIST. 

A first-class mechanical draftsman and electrical 
engineer, graduate from technical school, is open 
for engagement. Address G. S., AM. MACHINIST. 

Wanted—Situation as foreman or salesman by 
machinist experienced on experimental and gen- 
eral mach’ry ; references. C. B., AM. MACHINIST. 

Wanted—Position as general foreman ; thoroughly 
posted on all kinds of engines and general ma- 
chinery ; first-class references. G. M.,AM. MACHINIST. 

A young man, at present in charge of the drawing 
room of a large establishment manfg. Corliss Engines 
and general machinery, desires to make change. 
Box 106, AM. MACHINIST. 

Wanted immediately, five experienced first-class 
brass finishers to work in our new factory at 
Dunkirk, N. Y.; no one but first-class workmen need 
apply. Martin Anti-Fire Car Heater Co. 

Wanted—A smart, ingenious mechanic, who under- 


stands working small tools, drills, millers, ete.; 
oa yt $2.50 per day; young man preferre d. Address 
* A.” Letter Carrier 31, Buffalo, N. 


+ man with 14 years’ experience on general ma- 
chinery, is a designer and can handle men, indoors 
or out, wishes an engagement where push will be 
rewarded. Address No. 33, AM. MACHINIST. 


Wanted—A first-class draftsman, experienced in 
machine tools for machine shop and railroad use ; 
none but competent, first- class men need apply; 
state experience, age, and wages required, to Box 
101, Am. MACHINIST. 

Wanted—Position by experienced designer and 
draftsman, with extensive and varied practice in 
steam engine, locomotive and mining work. Col- 
orado or other Western State preferred. Address 
John Ives, Box 8, Trinidad, Col. 


Wanted—A practical foundry foreman, by a car 
manufacturing company ; to satisfactory man fair 
wages and steady employment will be assured. Ad- 
dress, giving references and stating experience and 
salary desired, M. D., AM. MACHINIST. 

Wanted—A practical machinist to work on sta- 
tionary engines, and go out to set up engines and 
boilers for electric light companies ; must have some 
ability as asalesman ; middle aged, unmarried man 
preferred ; must be strictly temperate; a perma- 
nent sé alaried position to the right man ; must come 
wellrecommended. Engine Co., Am. MAcmINIST. 


Wanted — Foreman for boiler works. who has had 
experience in all kinds of work; must be able to 
read drawings, make estimates, lay out his own 
work, and work men and tools to their full capacity; 
steady employment and good salary paid to the 
right man. Address with references, stating age 
and experience; none but sober and industrious 
mechanics need apply. Energetic, AM. MACHINIST. 





1; MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland,O. 

D. J. Kelsey, M. E., 31 Ins. Bld., New Haven, Ct. 
Machine designing, also Patent Office drawings. 

Wanted — Parties having machinery specialties to 
build, to correspond with. Box 75, AM. MACHINIST. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Uorrespondence solicited with parties having ma- 
chine or foundry specialties to build. Honesdale 
iron Works. Honesdale, Pa. 

Wanted—Parties having specialties to manufact- 
ure, correspond with Cedar Point Foundry and 
Machine Shop, Port Henry, Essex Co., N. Y. 

Wanted—M’f’rs and dealers in mach’ry and all ar- 
ticles used in engineering to send their catalogues, 
etc., to Mechanical Engineer, care Am. MACHINIST. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert streets, 
Cincinnati, Ohio. 

August C. ¢ pereneen, M. Am. S. M. E., 24 State 
st. (Battery), N. Y.;463 Henry st., Brooklyn. Working 
drawings and saputatenting the building of ma- 
chinery; steam, pumping and gas engines indicated. 

‘We wish to communicate with the manufacturers 
of the toughest No. 12 and 14 steel wire obtainable, 
also of light steel tubing 1 inch and 1% inch outside 
diameter.”’ Gormully & Jeffery Mfg. Co.,Chicago, Il. 

Ernest W. Naylor, consulting and mech. engineer. 
Plans and estimates for steel work and forge plant. 
Hydraulic presses, cranes, ete ;20 ag? exp. with the 
best English firms. Offices J. & K., 149 B’way, N.Y. 

For Sale—Machine shop, foundry and forges, to 
settle an estate ; business established 40 years and 
never shut down for want of business ; running at 
present 16 men entirely on job work, which can be 
doubled. in one year by practical party; ‘price 
reasonable and terms easy. Address F. R. Page, 
Olean, N. Y. 








AMEBHRICAN 


f DL E'S Semon UPRICHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
- Has more good 
points, does 
more and 
better work 
and _— costs 
less for re- 
pairs than 











any other Hammer inthe World. 


irs HEATING FORGES 


Established 





With a manufac- 
turing experience 
of over half 
" acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
combining all 


Pat. Aug.30, 1887 the essential 


For hard coal or coke. 
Indispensable in all & _ elements. _ 
shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & hall Syracuse, N. Y. 













Y andLABOR saved by using 
thissolid, strong, durable, 

rm-hold, quick: working 
be ctl inet Serew) Hasimprov- 
r-Pipe and other attachments. 
thetrade. Send forcircular, 


TOWER & sega 


95 Chambers Street, w York. 
Successors to MELVIN Pr hg 


~“--s 
{WV 
= i * yt 


Sol ae = Sold by 


sn Jl 








Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 








Saws, Lathes of all our 


Mortisers. 








“Star” L Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
i ceteaeiiiaieaiiemeniinlinies? i ocietntinneeal 
i ineietagememmemeatll 
Scroll Saws, Lg Catalogue 
Circular ‘ree 








Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


THE HUSSEY RE-HEATER 


and STEAM PLANT IMPROVEMENT CO, 





A. S. HATCH, President, 15 Gortlandt 
treet, 
NEW YORK, 


S. D. BREWER, Gen’! Man’g’r, 


SS 
WS 
SS SS 
N 


Engineering, Meee and Design- 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 
ters pertaining to the use of Steam and 
Heat, 








GEO. 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK, 


varcevomerenense ENULNES A SPECIALTY 


F. BLAKE MANFG CO 


zq VILDERS ever’ VARIETY 
OF OF 











BOSTON, 








MACHINIST 





14 in. x 6 ft., Blaisdel. 
16 “© x 6‘* Ames Manufacturing Co. 
16 ** x8 (Star Foot Co, 


Juty 14, 


HOLYOKE, MASS.., 


New York, Boston, Chicago, Philadel] }; ia, 


St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 





SEND FOR CATALOGUE, 


SECOND-HAND LATHES FOR SALE. 


14in. x 6 ft., Star Tool Co. 
16 ‘* x 10‘* Bridgeport. 
22 ** x 8‘ Star Tool Co. 


1 Davis Key Seater, new, with full set Cutters, 2 to 1 in. 


THE HENDEY 


MACHINE CoO, 


TORRINGTON, CONN. 





BEST GAST STEEL, 


For MACHINISTS’ TOOLS and DIES DOING CONTINUOUS HARD WORK. 
MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 


CHICAGO. ILLS. 


PITTSBURGH, PA. 


NEW YORK, N. y. 








onan | fl 


Drill Presses, Shape 
Saws. Machinists’ 
ontrial. Catalo 





Sebastian, May & Co,’s Improved Screw Cutting 


167 West Second Street, 


THES tre 


rs, Band, Circular and Scroll 
Tools and Supplies. Lathes 
gue mailed on application. 


CINCINNATI, O. 


OUR NEW 18 in. POWER ENCINE LATHE IS NOW READY 








GUILD & GARRISON 


Builders of Steam Pumps, 


Kent Ave. and 
South roth St., 
3 Brooklyn, N.Y. 


Vacuum Pumps, Vacuum 


Apparatus, Filter-press Pumps, Air Compressors, etc. 





) THE M. T. DAVIDSON 
MANUFACTURED BY D AVIDSON 





IMPROVED STEAM PUMP 
Stem Pump Company. 





“= BEST PUMP “2ifnie: 





PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





Fitchburg 


Manufacturers of 


METAL-WORKING MACHINES, 


Machine Works. 


TANITE 


FOR SAW MILLS, 
FOUNDRIES AND 
MACHINE SHOPS 


EMERY WHEELS and 


GRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE 60., PA. 


Or HA, ROGERS, 19 John Ot, M7 








OFFICE AND WORKS, 


21 MAIN STREET, 


Fitchburg, Mass. 


L138 to 


Send for Catalogue (E.) 





proved its efficiency to successfully compete advan- 
tageously with any system in the market, and having 
designed and corrected a full set of four sizes of 


sponsible tirms or companies for the sale of American 





BUSINESS OPPORTUNITY. 


Heating and Ventilating of Houses, 


Schools, &c., by Steam. 
NEW PROCESS. 


Having perfected my system, covered it by 
American patents, givenit a three years’ test and 


patterns, with illustrated catalogue under print, 
[ am prepared to ne sottate with principals of re- 


interest and control of said patents when the same 


have been fully granted. System has been partly 
illustrated in this paper. Further particulars on 
application. Apply 

R. W. KING & CO., 





CEORCETOWN, ONT. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


ye wvKe &co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools -E. Boston, Mass—Send for Circular. 
IF YOU WANT A STRONG, ECONOMICAL 


ENGINE 


EITHER HORIZONTAL OR VERTICAL, 


FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WIITE TO 





COOKE & CO., 22 Cortlandt St., N. 7. 





Twelve hundred Engines in use. Please mention this paper 





















ie and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 
> — 
NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 

Spindles entirely independent, can be moved 
simultaneously in opposite direc: 
tions with different grades of fecd 


4 Spindles not round, but of such 
shape as will allow ready adjust 
ment for wear. 


Great range of feed and abu 


ance of power. 


Send for list of machine tools on hand for immediate delivery. 


i 88g 


“THE DEANE STEAM PUMP 0, 
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ely hia, 
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‘RVICE 


N.Y. 
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AMBHRICAN peiansst SHHINIS'T 








NICHOLSON 


FILE COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps, 


OF EVERY VARIETY, 


INCLUDING THEIR 


TRADE 


EXTRA 


FINE. 


MARK, 


FOR FINE TOOL MARERS, JEWELERS, SILVERSMITES, WATCHMARERS, ETC, 









-E 


Ps 

| 

3 asthe 

Bi Ms Nos 

ms —_ Price..... 
my W apacity . . 


A ALL KINDS. 


a "s10.00 


3 THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 


PRICE LIST. 


a ee 


3 pt $ pt. 


$12.00 $15. oo 


3 


4 Pt. 





= i) 








Send for Catalogue. 


"NATHAN MANUFACTURING CO.., 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS 





REDUCED PRICES of LECOUNT’S STRAIGHT TAIL DOG. 


a ~ = oY 2 ry poe 

ae Per be .60 . . ++ $1.85 
8 3 Wiccaet 4° 7011. ae "1.45 
ee  ccan ae. 12 . 1.60 
ago 4 1%... .80 18....834.... 1.80 
S34 5... .14.... 80 14... . 2.10 
EGG, 6.....18.... 0 15....4% %.75 
Ca 7 14g.... 5 16 . 8.25 
i x ae 7 54 ve. 4.00 
on ss eee S 500 
& 1 Set to 2in. 7. Full Set | . 81.10 


Cc. W. LeCOUNT, South Norwalk, Conn. 





“LITTLE 
GIANT.” 





RUE’S 









RUE M’E'G. 








Hall — 








Established in 1874, 


CLEVELAND TWIST DRILL 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


CO. 








THE VOLKER & FELTHOUSEN MFG: COl® 





MANUFACTURERS OF 
_ BUFFALO Drea SUE NY RUMESs 


HURCHRBIRDSAUUBNE 






Gouids 


——- 
Rune 


Denver, Col ; 
Manistee, Mich.; 


le, Spence & 


ing Co., 8 


CHANI Dias, 


BUREAU 


A. Aller, New York; Walworth Construction aud Supply Co., Boston; 
Henry |. Snell, Philadelphia; Thos. J. Bell & Co. 
Kendall & Co. +, Toledo ; 


& Austin, Chicago ; 
Sheriff & Ashworth, 


San Francisco; Flynn "& Emrich, Baltimore: Forbes, Liddell & Co, 
Montgomery, Ala; Bailey & Lebby, Charleston, 8.C. :Pond Engineer: 
ansas City ; vO. B. Goodwin, Norfolk, 
Columbius Senearte, Columbus, O.; Cc. S. Leeds & Co., Minnespolis, 


Louis and 


Db. Culeman, New Orleans. 


Cincinnati: Shaw, 
The George Worthington Co., Cleveland: 
Kennedy & Pierce Machinery Co., 
Pittsburgh, Pa. ; Jos. Baur, 
Jas. Jenks, Detroit; Wickes bros., East S. 
Leite It, Grand Rapids; E. F. Osborne & Co., St. Paul, 
Co., Milwaukee; Joshua Hendy Machine ‘Works, 


Factory 
Prices 
by 


inaw 
Minn.; 





ROOTS’ 
Force Blast Rotary Blower 


rovena=. corres , PNEUMATIC 
BEs, VENTILATION, ETC. 


a + 


SLOW SPEE 
POSITIVE BLA 
PERFECTLY BALANCED. 


Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


5, §, TOWNSEND, Gen. Agt. ) 99 Cortlandt St. 
COOKE & C0., Selling Agts, } aw rose 


In Writing. Please Mention This Paper. 





cmART OUT 


sold. 





82 River Street, 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
100.000 Horse Power 
Prices Low. 
isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


NEW HAVEN, CONN. 


Sat- 





JOHN WILEY & SON 


PUBLISHERS OF 





SCIENTIFIC AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars. 


15 ASTOR PL. 
NEW YORK, 





Free by mail. 





WHY THIS 16 







For the reason that if you are 
interested in raising water or oe 
liquids by steam power, we wish 
your attention to the 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 

More Eiotont. Eimpie, Durable, and more Economical, | both as to running 
ses and repairs, than any ot Pump. 

Call or write . — new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 

and hundreds of A-1 Testimonials, Mailed Free, 


PULSOMETER STEAM PUMP CoO., 120 LIBERTY ST.. N- Y- 


PUT HERE! 


Steam 





PRICES LOWER THAN ANY OTHER. 








QUICK ACTION VISES. 








Steam 


Superior to all others for Raising 
and Forcing Water and 
other Lic 
oaliee Washer and Testing Device. 
Tses Warm Water, avoiding injury 
‘eal facilitating the Raising of Steam, 


co., PHILA., PA. 
CATALOGUES FREE. 


WHAT USERS THINK OF THE 


Your pumps are giving me very nies satisfaction, 
both for boat and stationary boiler. 


| hot well, has given the most perfect satisfaction. 
| WM. W EISS, Ch. Engr., Engineering Dept., 
| Custom House, New Orleans, La. 


’rihe Best fects 


For Feeding all Steam Boilers. 






e EJECTOR, 







iquids. 





















~ Duplex 





pes A. N. ACKERMAN, Passaic, N. J | 91 LIBERTY 
AM 

I am pleased to report that the Duplex Pump fur- | STREET, 
PUMP CO., nished this department, for feeding our boilers fromthe | NEW YORE. 





| Pump. 








BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 
PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & CO. 


(Formerly of Beau- 
dry’s Upright Power 
Hammer,) 


Sole Manufacturers. 
Also manufacturers of 


HARD COAL HEAT- 
ING FORGES. ‘ 
Room 4, MASON B'DG, 
70 KILBY ST., 








Boston, Mass, 


PARK MFG. 


MANUFACTURERS OF 


OVERFLOW 


waTsa 


The Park Injector, 





34 
Beach 
Street, 


PEEO TO BOILER 


Boston, 


Mass. 


Artesian, Salt and Oil 
Rods and Deep 


HARDWICKE & WARE, Buffalo, 


im. ¥. 


Well Pumps, Sucker 
Well Supplies. 


WROUGHT IRON TUBING AND FO PIPE, 





CUPOLA 
Polishing 
Frame. 







ON WHICH TO RUN 
WOODEN POL- 
ISHING WHEELS. 









Emery or Corundum Wheels, Crinding Ma- 
chinery and Tools, and Polishing and 
Plating Goods of aft kinds. 


UNION STONE COMPANY, 


38 &40 HAWLEY ST., 36 JOHN ST., 
. ROSTON, MASS. NEW YORK. 


MACHINE TOOLS. 


ENGINE LATHES, 
BORING AND TURNING MILLS, 


87 inch and 50inch, 


CENTER BOLT CUTTERS, 
CHUCKING MACHINES, 
TURRET MACHINES, HAVING 
PATENT FRIGTION CLUTCH 
HEADS. 


BRIDCEPORT 


MACHINE TOOL WORKS, 


E, P, BULLARD, Prop., 


Bridgeport, - =« 








Comm. 
BEST PLANE IN THE WORLD. 
Only Self-Setting Plane 
Made by The Gage Tool Co,, 









OF >> ERS 


ee READY. 


Steam Boilers. A Practical Treatise on Boiler Construc- 
tion and Examination. For the use of Practical Boiler 
Makers, Boiler Users, and Inspectors; and embracing in 
plain figures all the Calculations necessary in Desi ning 
and © lassifying Steam Boilers. By Joshua Rose, i K. 
Illustrated by 73 engravings, 8vo. 250 pages. 

Price $2.50, by mail, free of postage, to any address in 
the world. 
CONTENTS.—Part I. The Cylindrical Shell of a Circular 
Boiler. If. Examples in Calculatin A ad Strengths of the 
Riveted Joints of Boiler Shells. Il. Calculating the 
Working Pressures for Boiler Shells. IV. Experiments 
upon the Strengths of Riveted Joints of Stayed Flat Sur- 
faces and of Boiler Furnaces. V. Calculations Complete 
fora Modern High Pressure Marine Boiler. VI. Draft ofa 
Specification for a Marine Boiler. VII. Stationary and 
Locomotive Boilers. VIII. Rules of the British Board of 
Trade Concerning the Survey of Steam Boilers. IX, U.S. 
Government Rules for the Inspection of the Boilers of 
a Vessels. X. Tables Useful to Boiler Constructors. 
ndex. 

BY THE SAME AUTHOR. 

Mechanical Drawing Se If-Taught. —Ilustrated by 

330 engravings, 313 pages. 8v« 00 
Modern Steam Engine s.— Illustrated by 422 engrav- 

ings, 321 p ee RES oo nas 6 00 
The Comp lete Practical Mac hinist.—TIllustrated 
by 356 en ravine 8,439 pages. 12mo.. 
The sli ve Practically Explained. i t, 
trated by $5 pli Ray 100 pages. lémo.. . BL 00 
Ge” The above or any of our books sent by mail, free 
of postage, at the publication prices, to any address in 
the worid. 


te Mustrated Circulars, showing the full contents of 
Joshua Rose's Works, sent free of postuge to any one in 
any part of the world who will furnish his address, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTEL:,, 
810 Walnut St., Philadelphia, Pa., U.8. A. 


LARGE CORE OVEN FOR SALE. 


20 feet long, 10 feet wide, 8} feet high, iron 
work complete, with doors, floor-tracks and 
carriages. 


BEMENT, MILES & CO., 


Philadelphia, Pa, 


ORTHINGTON 
PUMPING 
MACHINER 


Henry R. WoRTHINGTON, 


NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCOY 

































EJECTORS anp JET APPARATUS, 


Vineland, 

N. J. 

yee orde sr from Widdicomb Furniture Co., Grand Rapids, 
Mich ‘Please ship us 6 more of your No. 2 Self-Setting 
Smox thing Planes. As soon as wecommenced buying these 
Planes from you, about a year since, we found the m almost 


indispensable, and our men like them very much,” 






SEND FOR 
Tlastrated Catalogue. 
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AMERICAN MACHINIST 
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Boilers for Export, or for Use in 
Undeveloped Regions. 


Packed for Transportation on Mule back, in Cases weighing not over 275 lbs. 
Easily erected. Self-contained. No brickwork required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 





“So S’TEHANI’’ 


A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


g PUNCHES and DIES 





Best System 











HARLES MiRRAY=< 


mae ENGRAVER on WOOD \@ 
5 ANN’ ST. # New yorr: 





AND THE 


LOWE 


is the simplest 


HEATER 


on the system. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER. 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


Bridgeport Boller W orks, 
Bridgeport, Conn. 

Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 


This System of Feed Water Heateris the Best 














STEAM 


— Tho Bate senenaron 


Generates steam rapidly and economi- 
cally. Constant circulation of water. 
ily Cleaned. Furnace produces _per- 
Sectcombustion, Best evaporative duty. 
Material and workmanship Al, 
number in use. 


WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 














Condensers, 





THE WAINWRICHT M’F’C CO. 


MEDFORD, 


CORRUGATED TUBING, FEED-WATER HEATERS, 


Filters, 


and Water Purifying Plants for Steam Boilers. 
SEND FOR ILLUSTRATED CATALOGUE. 


MASS., 


MANUFACTURERS OF 


Expansion Joints, Radiators, 





BEST CHARCOAL 


Lap-welded Rf 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 


IRON STANDARD 


LER TUBES 





CYLINDER SIGHT 
FEED CUPS, 
Government HRegu- 


OILERS 





lation Pop Safety 








Valves for Stationary, Marine and Piaceeane Boilers, 
Manufactured by—— 
| J. E. LONERGAN & 


211 RACE ST., 


CO., Brass Founders & Finishers, 
PHILADELPHIA, PA. 





DELAFIELD’S PAT. SAW CLAMP 





With Saw for Cutting Metals. Saves all the broken hack- 
raw blades. In use overtwo yearsin all parts of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each, 
70c. per dozen; 1 in. wide, Stubs, 35e. each. Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN. 


BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 
IRVIN VAN WIE, Prop., 
SYRACUSE. N. ¥. 

VERTICAL, 


Horizontal & Suction Pumps. 


= Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 





TAS. 


] corrinateicrtonD svracuse,n.y 3 


tthe hitb tidbit le 


MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


ELLIOTT DRILL PRESS 


REDUCED TO 


BS5_.00 


QUALITY BETTER THAN EVER. 
Send for our New Picture Book. 


STERLING ELLIOTT, NEWTON, MASS. 


2565 


oo 


Fe my ade 











STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 
8-16" to 3’ Diameter. 

Samples and prices on application. 
SIMONDS ROLLINGC-MACHINE CO. 
FITCHBURC, MASS. 


FOR SALE. 


One 50x50 x 13 Planer, New Haven 
nearly new, One 42 x 24 Lathe, David 
Pond, nearly new. One 50 inch Radial 
Drill, Warren, A no. 1 order. One hori- 
zontal Boring Machine, New Haven, A 
No. Ll order, 


LODGE, DAVIS & CO., 
6th & CULVERT STS., CINCINNATI, OHIO 








BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mtc 


prevent it from melting. 
tion. 


‘ Britain. 
ma sales. 


many other eminent expert engineers, 
filting all requirements. 
mechanics. 





GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


<2" Mlustrated Pamphlets on Application. 


Capisreadily removable, permitting free inspec- 


Highly recommended by the chief Boiler Insurance Companies of Great 

Over 150,000 sold in Europe since first introduced, with increasing 
Highly recommended also by the U.S. toard of Supervising In- 
spectors of Vessels at Washington, D.C ; 


Highly recommended also by a number of master 


hanical action, which would otherwise 


by Frof. R. H. Thurston, and 
as superior to any now in use, and 





WESTCOT CHUCK CO, bmn Oneida Steam Enpined Foundry Ci, ONEIDA, IY. 





Manufacturers of all kinds of Lathe and Drill 


| _ Scroll 
Jawed. 
Diame' 
4 9-16 in. 
71-2 in. 
| 10 1-8 . 


meron Catalogue, 2: 


Combination 3 or 4 
Jaws reversible. 





ter Capacity. 
in 51-2 in | 
n 8 in 
in 12 in 
in 15 in 
in 18 in 
in 2112 in 
in. 26 in 
in 30 in 
in 36 in 
in 43 in 





Hydrostatic Machinery 
PRESSES, 

PUMPS, 

PUNCHES, 


Accumulators, 


JACKS, 
VA L VES, 
FITTINGS, 


ro Vault Elevators, &c. &c, 


WATSON & STILLMAN, 204-210 East 43d St., N.Y, 


CHUCKS 


Manufactured by 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1819. NEW HAVEN, CT. 


PEQUOT DRILL GHUGK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for 
particulars. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 























June 15th, 1888. 


We have reduced the prices 
on our PORTABLE DRILLS. 


Send for new Price List taking 
effect this date. 


THOS. H. DALLETT & C0. 
1305 Buttonweod Street, 
PHILADELPHIA, PA. 
CURTIS & CURTIS, 


Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS OF 


The Forbes Pat. Die Stock, 


Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 
m, inchdiam. No vise is required. 
Send for Illustrated Catalogue. 


Sterling Emery Wheel Co., 


Factory, West.Sterling, Mass. 
Office, 17 Dey Street, New York. 


gy Our Wheels for Machine Shop 

y Work and Tool Grinding 
Superior to all others. 

Send for Catalogue just published. 


FINISHED 
oI HEXAGON NUTS, 


d ll un ili ill ACCURA TE (9 GADGE. 


Orders Promptly Filled, 


TRUMP BROS. MCR CO, 




















TRADE MARK. 


THE HORTON j= LATHE CHUCK 





THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for [Illustrated Catalogue, 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on ap, lication to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN: 





Emery Wheel 
Surfacing Machines, 






ve solid 
that it 






és 


under heavy weights, 
used, and table is easily 


Base of machine has sufficient flare tot 


"S floor foundation. ‘lable is so suppo: 





nl 
zefcd S| 
eee Si 
e285 3° 
EUSse e ~ 
astzz” —/~. OO! 
SPRINGFIELD GLUE AND EMERY WHEEL CO. 


SPRINGFIELD, MASS. 


RIG 4 ELECTRIC LEATHER 
ca _ BELTING. 


WIRE SCREWED. 
RUNS SMOOTH AND EVENLY. 
SPECIALLY ADAPTED FOR 


Dynamos and Swift Run- 
ning Machinery. 


CHAS, A. SCHIEREN & O0., 


(Manufacturers,) 


19 FERRY STREET, NEW YORK. 

EAGLE  $¢ 
ANVIL 

“83 WORKS, 


Trenton, N. J. 





































The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil, — Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 





lish anvil. 
Fully war. 
ranted and 


ower price. 





W. C. YOUNG & C = Wospestes, Maes. 


Engine Lathes, Hand Lathes, 





WILMINGTON, - ~- DELAWARE. 


Foot Power Lathes, Slide Rests, Etc. 





Cosgrove’s Patent Unive 


Drill Presses, Etc. 
lar. Trunnion 


Steel Jaws 





233 West Street, Now York City. 





and Base Graduated, 
of great range of positions 
inch w 2 


8 
PEDRICK & AYER, 1025 Hamilton Street, —- 


rsal Vise Chuck. 


For Milling Machines, Planers, Shapers, 

Complete in every particu- 

admitting 
registering same, 
usage. 


Philadelphia, Pa. 


and for 


inch. Will stand hard 
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MORSE TWIST DRILL AND MACHINE COMPANY, Now Bedford, Mass. 


Manufacturers cf 


Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





DRILLING MACHINES. 


ALL STYLES WITH 


Latest Designs and Improvements: 
For cuts and prices address, 


BICKFORD DRILL 60., 


—— — Front & Pike Sts., Cincinnati, O. 


yee ag eT & C0., 


Manufacturers of 
Iron and Brass 
Working 


MAGHINERY 


A 140 & 142 E. Sixth St., 
Near Culvert, 
0. 


’ CINCINNATI, 


SEND FOR CATALOCUE. 


STER MACHINE SCREW co. 



















Send for 
jclrculars and 
prices. 








Manufacturers of set, Cap 
and Machine Screws, Studs, etc. 





We are making a specialty of 
14Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 


Don’t sleep another night until 
you write us for Phototypes and 


Prices. §. Ashton Hand Mfg. Co., 


Toughkenamon, Pa. 


HUGO BILGRAM, 


440 N, 12th St., 
Maker of all kinds rg 


canine. 


Special facilities for Accurate 
Work. 












Bevel Gears cut theoret- 











ically Correct. 


= COMPLETE STEAM 


UMP ’ 


L ONLY SEVEN DOLLARS 


DEMAND THIS\ PUMP 


OF YOUR 
DEALER 


TES 


OR 


WRITE 


oO) 2 i od 0d | 6 ibe Br 


Van DuzZen’s PATENT 


RAV/NN 1D) 0428. io a oe 


SOLE -_MAKERS 


INCINNATI, 


Oo 
————— 
——— 





Band it Lath 


MOORE, 111 





Hi 
nond hg Foot rie Opright Drills, 


TY STREET. NEw YORK. 








c\ 





HODCE’S 


Universal Angle Union 


PATENTED. 


Combinin, 
an 


union, 


an elbow and 
can be set 


at any angle at which It is 
desired to run the pipe. 


Manafacturers & Wholesale Agents. 
2OLLSTONE MACHINE AG.. 46 Water St., FITCHBURG. MASS 





MCMAHON & COMPANY, 






WORCESTER, 


MANUFACTURERS OF 


Machinists Tools, 


Patent Friction Pulleys. 
Water St., suee Ledge, 








SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHER/, 


COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSHIP. 
THE MULLER MACHINE TOOL Co.,, 


8TH and EVANS STREETS, 


CINCINNATI, 


OHTO. 





L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 
140 Union St., 
Worcester, 


Mass, 




























L. S. STARRETT, 


4 Ee Manufacturer of 
| FINE TOOLS, 
SEND FOR FULL LIST. 


3 2 ee ae EP 


























= 








“* Eclipse’’ Hand Pipe- Cutting Machines 


lo. 1.—Powerful, inex- 
pensive, simple tn construc- 
tion. Cuts and screws pipes 
¥, to 2a-inch, Hastly carrwa 
about. a ada 


“ECLIPSE” Nos. 2 and 3. 

These ave powerful and moss 
efficient 
machines 





Jor cutting 
; : large 
PIPES, with which one mas can 
sasily cut off and thread ad b-inch pipe. 
No.2 Cuts and Screws 2% to gin. 





No. § 2% fo 0 im. 
it will pay you to write us Sor 
particulars. 


PANCOAST & MAULE, 
(Mention this paper.) Philadel; hia. 
aa We also build Power Machines. 











AUIS CAR GBT 
OFé we 
STEEL WIRE EVER V PEFEEL SPRINGS. NEWYORK CITY 















P 


NEW. HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 


laners, 


Shapers, 
Slotters. 





severa 


FOR CEARS. 


. an be recovered and run through 


1 times, 












| Joseph Dixon Crucible Co., 


| JERSEY CITY, N. J. 









a_i 


Manfrs. IRON PLANEBS, 





Powell Planer Co. 


WORCESTER, MASS, 





ae oe meuee 





D. SAUNDERS’ SONS 


Steam & Gas Fitters’ 


SEND FOR CIRCU 





Yonkers, N.Y. 


MANUFACTURERS OF 


Hand Tools} Pipe Cutting, 


LAR, 








THREADING, 





plicity with strength and lightness. 
re ad of sliding Motion. 


AND 


> Tapping Machines, 





THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
Easily adapted to various sizes of pipe. 
No loose parts to become detached and mislaid. 
surfaces are of tool steel hardened. Less friction of parts than any other pipe-cutter made. 


Rolling 
All wearing 





MA CHINER 
ForRetucing & Pointing Wire 


Espectaucy Apvapteo to Pointina Wire 
Rops ano Wire ror Drawina. 

For Machines or information, address 

the manufacturer, 


LF S. W. GOODYEAR, Waterbury, Ct. 
ECONOMICAL STEAM BOILERS 


A SPECIALTY. 





SEND FOR 
PRICES. 








BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenien: 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
B first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etc.., 
etc. Manufactured and for sale 
by CHAS. F. BAKER, 
223 Third Ave., 8. B.. MINNEAPOLIS. MINN 


BAK 





a Ups ng Co. “ao 





ONLY) 


{Zs 


Tow NTT 
(WN WH! 
N 


(ALYY, Ue » 





/>\\ WD) CVG Y | 
Bowers, EXHAUSTERS, - 
HEATING FURNACES. 


HAND BLoweRS, BLACKSMITH Drlts. 


WOU ils 





= ~\\ 4 
“\\\> Zz 








_ that the 19” 
ago has been 
that time, 





the money paid for it. 
Yours truly, 


THE 


Tuk G. A. Gray Co., 


lathe 


proving itself 
good and efficient tool, 


JOHNSON IRON WORKS. 


Catalogue, prices and photos sent upon application, 


G. A. GRAY CQ. 


477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 


FACTS 


New Ortkgans, La., May 81st, 1888. 


Cincinnati, Ohio, 


GENTLEMEN :—We bear cheerful testimony to the fact 
three 


purchased of you about years 
in continued service since 
a thoroughly 


and fully worth 









MACHINIST 


Pattern Makers’ 
STURTEVANT 





U. BAIRD MACHINERY Co. 


kRWwittsbureh, Pa. 


S’ TOOLS AND SUPPLIES. 


Tools. Boiler Makers’ Tools. 
BLOWERS AND EXHAUST FANS. 





UNIVERSAL RADIAL” 
- RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 
| EMBODY ALL DESIRABLE FEATURES 


= he 29 & UPWARD 
UNIVERSAL RADIAL DRILL CO 


CINCINNA 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


wut 








Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 


THE CAMPBELL MACHINE CO. 


isvery thoroughly equipped to do first-class machinist work 
in experimenting, model making, and the building of 
all kinds of fine light Machinery and Tools 


Superior Workmanship at Reasonable Prices, 
Address CAMPBELL MACHINE (C0., 
PAWTUCKET, R. I. 


IMPROVED PATENT PORTABLE 
ROPE HOIST. 


ONE MAN SUFFICIENT. 

Quick lifting, quick lowering. With 
out touching hand rope, the load may 
be quickly lowered. Can be used for 
long or short lifts; will hold a load at 
any point. 

ENERCY MFC. CO., 
1115 & 1128 S. 15th STREET, - PHILA., PA. 











American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 


“wil, Over Ag 





Cw 


BORING AND TURNING MILLS. 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 












y P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 





SHAPING MACHINES 


FOR HAND AND POWER, 
6”, 8’ and 10° Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


GAGE MACHINE WORKS. 


ee . Waterford, N.Y. 













Manuf’r’s of 


a FOX TURRET 


AND 


oad SpeedLathes 
Aly a Brass Finishers’ 
: TOOLS. 








EXPERIENCE 


been proved and found perfect, 





HAS TAUGHT 


many an Engineer to purchase and use only the goods which have 
If you wish such goods, address 


MASON RECULATOR CO., 


BOSTON, 


MASS. 
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WILLIAM SELLERS & CO., Incorporated. 
Vibomaee ng PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power 
Cranes, Shafting, Pulleys, Hangers, a for transmission = 
power. Improved Self-Adjustin ector of 1876. 
Self-Acting maemo of 1887. a. -Nozzle Auto- 
matic Injector of 1885. 


{NJEOTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY- SERVICE. 


Teri ura GL= 


Double, Single, Anglee 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


: | Punches and Shears, 


Over 300 Sizes. 





ALSO 
Power Cushioned Hammer. _ 


Send for New Catalogue. = 








vw? GENUINE 
INCOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


C 4 N | 


SP houpho 2 bron ye. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
912 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN TriE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. 8. A. Beckett, GEn’'L MANAGER. 


IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Oapacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


98 WATERST., PITTSBURGH, PA. 
FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL, 
One 24"x24"x6'’ WHITCOMB PLANER. 


TALLMAN & McFADDEN, 
1025 Market Street, Philadelphia, Pa. 


CLUTCH PULLEYS ANC 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 
North Adams, Mass. 
‘Tr, Years with the Indicator,” — 
2 vols. ot0e. By Tyee. Pray, Jr., C. & C. E. 
ix thousand sold. J. Wiley’s 


THE OPEN _— IRON PLANERS. 
foes ior A N. Y., or Thos. Pray, Jr., P. O. 


Unexcelled for Accuracy, 
, Boston, Mass. 











<i ART 


SS 


20\. Enon A 


JOURNAL Fan, iil 


























Efticiency,and general Adapt 
ability in the performance of 

the Regular and Large class 
of work. 


An Invaluable Acquisi- 
tion to every Machine 
Shop. 


a Phototypes, prices, etc. 
+ on application to . 


Detrick & 
Harvey, 


Manufacturers, 





END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass. 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price, 


OS8G00D DREDGE 00., - ALBANY, N. Y. 
RALPE R O8G00D, Pres. JAMES E. BLESSING, Vice-Pres 





BOILEHK EXPLOSAONS anc 
damage from too little and too much 
water can be obviated, while coouraas 


wae * Siteauaets actin ot : eon SAFETY wie ne MNS 
ATER COLU 
REDCES Ti 
Excavators, T MACHINES, D'tte ate: boi g —~ EET by Boiler Makers 


&@ Send for Thustrated Price List. 


RELIANCE GAUGE C0., 
27 EUCLID AVEN 


Sani LEVELAND, OKO 


CLUTCHES 
W. DESTERLEIN, 127 w. 2a sr, 























—_— —--—----—-- 


Engineers, 

















Southwark F oundry and Machine Company, 
Machinists and Boiler Makers, 


WASHINCTON AVENUE AND FIFTH ST., - 
——SOLE MAKERS OF— 


PORTER-ALLEN AUTOMATIC ENGINE. 


——ALSO MANUFACTURERS OF—— 


PHILADELPHIA. 


BLOWING ENGINES, REVERSING ENGINES, STEEL AND 
HYDRAULIC MACHINERY, BOILERS, TANKS, ETC. 


Steam Hammers, Centrifugal Pumps and Gas Apparatus. 
INQUIRIES 


SOLICITED. 





BEMENT, MILES & CoO.,, 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


FICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor, 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy: 


Gold Medal Cincinnati incinnati Exposition, 1884, 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y¥. 











1 






WERT — 0, 


CLEVELAND, OHIO. 
Manufacturers of 
“ACME ’’ 


Single “Antomatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
—— Also Separate Headsand Dies. 

ete » Send for Catalogues and Discounts. 

om Agents, Manning, Maxwell & Moore, New York, 








PAT. DEC, 5, 1889. 
PAT. DEG, 4, 1883. 
PAT. AUG. 95, 1885 










ery ji 
Biwi 4 


RE — 


aw 


Zz 


OFFICE, 133 S. 4th St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines, 


ANDREW GRAY, Pres. W. H. Hollis, Treas. E. P. MONROE, Gen’! Manager. 


U.S. METALLIC PACKING CO., 


Philadelphia, Pa. 
WORKS, 435 N. Broad St. 











BEST ELECTRIC LIGHT, 


ARC OR INCANDESCENT. 
Instantaneous Automatic Regulation. 
ELEGANT RUNNING DYNAMOS. 

Gold Medal Awarded Mechanics Fair, Boston. 


SEND FOR CATALOGUE. 


THE a ELECTRIC & MFG. Co., 


HARTFORD, CONN. 








e982! 3NNP lV 


Section of Copper-Wire-Sewed Light Double Belting,speciall 

o sand other bard places. Manufactured ed ~) tc Tay fea G CO., Concord, 
. Also manufacturers of Staple an a Special 

Pa Narva BRAND?’ Lacing, aud the *H ROULES*’ | Lacing. Send for Catalogue No, 2, 


ted to use on cone 
es of Leather Belting, the 





OUR 


sew GATALOGUE OF TOOLS 


And Supplies om ree §e to any address *, receipt of Ten 
in stamps (for postage. 


Chas, A. Strelinger & Co., ive. Detroit, Mich. 


Exhaust Tumbling Barrels. 


Henderson Bros. 


= MANUFACTURERS, 
= WATERBURY, CT. 


SEND FOR CIRCULAR. 


MACHINE TOOLS. 


Special or General, any size, for the een wo = 
Ordnance Locomotive, Marine ‘and soe =e 
Ships’ Boilers, &e., supplied to many leading F "the 
United tates of America. 


ppm nn Patent Radial Drills 


OUnequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


OIL ENGINES. 


For Printers, Steam Yachts, 
pemping water, sawing wood, 
making ice-cream, Carpenters, 
Mechanics. 1to5H.P. Fuel, 
Kerosene. No dust. Auto 
matic in fuel = water sup- 
ly. _ Illustra’ Conshogne 

ee. Mention. AMERICAN Ma- 














CHINIST. 








—OOMSBINATION DREDGSB.— 


For all Purposes. 
CINCINNATI, OHIO. 








SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 





KORTING GAS 
ENGINE. 


l to 100 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar- 
antee to every 
purchaser. 








CATALOGUES on 
APPLICATION. 


, KORTING 64 
2 iWiist0, 


60 BARCLAY STR EET, 


NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
In Use, Over 1,000. 25 to 1,000 H.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
yr. or high rotativespeeds. Highest: attainable Ec onomy 
a in Steam Consumption ‘and superior regulation guar 

— anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty 
Tllustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, {N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
SAL, ES § AGENTS « W. L, SIMPSON, 418 CORTLANDT STREET, N. Y. {ROBINSON & CARY, St. Paul, Minn. . 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY Steam TRAP C0.’s'-: 

















re T 6G MDBELL ©. @ as, 


















STEAM ENGINES 
poe 


r= spp TAKEN) 


ot 





> NEWARK'N NJ. Aaa 











BUCKET AND GRAVITATING 


APS. 


Automatic ally drain the water of 
condensation :rom HEATING COILS 
and return it to the boilers, whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes, Send also for Circulars of 
= Klessing’s Renewable-Seat Stop and . 

Check Valves, Pump Governors, and 
= Water Circulator and Purifier. 


Ki Albany Steam Trap Co.Azbany — SS 


N. W. Gravitatin~ 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


_OVER 25,000 ENGINES IN USE. 
E GUARANTEE ANY 


LODGE. DAVIS & CO. 
CINCINNATI, 
OHIO. 


(= 17” Engine Lathes for tool rooms a 
specialty. Every lathe complete withtaper | 
attachment, Compound rest, 1 5-16” hole | 
in spindle, ete. 









































Other Gas Engine doing 


To Consume 25 to 75 
the same work. 


Per Cent. Less Gas than 
















MANUFACTURERS OF 


CABINET TURRET, 
FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 


15x6 Fox Monitor. and HAND FOX LATHES, 






VALVE MILLERS, COCK GRINDERS 
SLIDE RESTS, ETC. 


WILSON’S 
SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co, 


~ BUILDERS OF 
CORLISS ENGINES, 


BOILER MAKERS AND 
BRASS FOUNDERS. 
Wilmington, Del. 


SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE, 





(See special adv’t page 16. e§ 


THE PORTER-HAMILTON, 








The Best _ ey pF for ica wesk, 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


MACHINERY ON AAND.|s 





5. 





2 


Foot and Power Lathes, Drill 
Presses, Scroll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, C altpere, te 

Lathes on trial. 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 


Lathes on 


Gap Lathe, $1 

















6 in.x42in, Planer, Bridgeport, new. Toe 
2 in x4 ft, " New Haven, fair. Address, Z. L, SHEPARD, Agent, 124 E. Second St., Cincinnati, 0. 
22 ae ft — « Ames, god. 
22 in.x4-5 5 ft. 
= aaa Powell, ne g Foundry 
30 in. x8 ft. “each pal Powell & H. & P. new. i) 
36 in. x12 ft. Niles. good, wa 
4 in.xid4 ft. ae Enterprise, cheap. = 
6) in.x12 ft. _ G. W. & W. Screw, good, = ] 
54 arts Ge rz . Bement, fair. 
llin.x5ft. Engine Lathe, rentice, good. 
12 in. x6 ft a ouns, oes SEND FOR LIST OF USERS. 
1 in.x6 i 4 Ames, n = = 
14 in. x6 ft. - aisdell, , j 
inser oe : | Evansville Spar Mining Co., Evansville, Ind. 
Nima ft "Gap Bed, 8. M. & Co., “ o ? 
\) in. x6 and 8 ft. on orter, 
isin x6 ft. . Auese. Al J A FAY & C CINCINNATI, 
16 in.x6 ty ft. " ” 7 new s 7 w OHIO, U.S.A. 
16-20 in. x6-8-10 & 2 ft, ridgeport, so 
i§ in. x8-10-12 ft. Different Makes, “ BUILDERS OF IMPROVED 
/in.x8-10-14ft. - Different Makes, - 
jin, ong heugth Bed “ pridgeport, - Wwoop-WOR | G iA CHINERY 
2 in.x Viles, heav. 
sin. x8-10 12 & 1412 ** Bridgeport, poe Embraces nearly 400 Machines for 
1 re oe PLANING & MATCHING 
“5 1.x i ifielc ss 
iF in. * “ r itield, « Surfacing, Mould ing, Tenoning, Mor- 
n. Dri bed tising, Boring, Shapi tc. 
)-23- 25-28 inch Drills Blatsd, “ — —— 
} 25-28 Binch “ & 8. $s Variety and Universal 
it Ara U pive orsal I Mille Dil, ’ bad 
0. land 3 Universal Miller, Brown & Sharpe, “ 
Ne >. - band 6 Plain “ A “ . TD “ wood WORKERS. 
0. niversal Grinder, at ° ” 
Band, “ue rolland Oi Oiccular Bows Re- 
~ * ° . sawing Machines, Spoke and eel 
Cold Rolled Shafting in Stock. Send = Machinery, Shafting, Pulleys, etc. 


= All of the highest standard of excel- 
lence. 

= —~ ee W. H. DOANE, Pres. D. £, LYON, Sec'y 
me aT I Waste OE re ear OF 

VOLNEY W. MASON & CoO., 


for list. Write for what is wanted. 









hae Pressure 
conte Om 

_ TUBULAR et 
p CCO-R: A‘GARNARD 


ENS: 





Eclipse Carls Engine. 





. J 


Non-Condensing, 
Condensing, 
_ Compound: 
40 TO 1,000H.P. 
Send for Circulars. 


BE. P. HAMPSON & C0, 


36 CORTLANDT ST., 
NEW YORK, ay 
Sole Eastern Agents. 


TIERNEY, 20 NORTH CANAL STREET, 





FRICK COMPANY, Builders 


WAYNESBORO, PA. 


[A GENUINE 
CHICAGO, WESTERN ACENT. 


‘CORLISS,” 





contiss 


cWNES ; 


STATIONARY BOILERS, Sip 
GENERAL MACHINERY, # 
IRON AND BRASS CASTINGS 
NEWYORK OFFICE 
Room 6, 
COAL AND IRON EXCHANGE, = 
Cor.CorTLANoT & CHuRcH Sr. 


== 





Kx OBERT 9 


SS OF IMPROVED 


WBUR 
Ww ny. 













JOIN 






McLAREN, 


GORLISS|t 
Engines, 


AIR 
>. Compressors 


and 


BOILERS. 


——— BUILDER 0F=""~ 












or the user. 


STEARNS MP G COMPANY, 
ERIE, 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa, 
New York Store, 46 Cortlandt Street, 
BARNHURST & DURLIN, Managers. 


PA. 











E. P. BULLARD, 


62 GOLLEGE PLACE & 72 WARREN ST., WN. Y. PROVIDENCE, R. I. 


Friction Pulleys, Clutches and Elevators, | 





Almond Drill Chuck, 


Sold at all Machinists’ 
f) Supply Stores. 


T. R. ALMOND, 


83 & 85 Washington &t., 
Brooklyn, N. ¥. 





KICKS OAT DRon we 


BEECHER & PECK, CONN, 


DROP FORGINGS 


OF IRON 
OR STEEL 
BEECHER & PECK, NEW HAVEN CONN. 








HILL, CLARKE & CO. 


List of Second-Hand Machines, taken in 
Exchange for New Tools. 


24 in. Swing x 22 ft. Bed Shafting Lathe, Providence. 
86 * ies Ens gine si Putnam. 
$3 * “ ae 6% Portland Co. 
18 °° " a = . Star 
18 ° g*« . Flather 
18 ‘ ; * . D. W. Pond. 
7% ee es Shepard. 
15 _ ri .* & ed Fitchburg. 


[oO 


Prentice. 
Putnam Gap ¢ bass iees, athe, 60 in. swing, 9 ft. bed. 
Monitor Brass Lathe, 18 in. swing, 5 ft. bed. 
Wheeler Planer, plane s 22 in. w ide, 4 ft. long. 
Providence ‘ 24 ° Ue 
Hendey sd os 96 ‘¢ a. @Y* & 
Bement “ ae 80 ** oo gt“ « 
Hendey Shaper. 24in.stroke. Fine condition. 
Wiley and Russe ll Bolt Cutter No. 5, cuts 8 to 14 
Brainard No. 7 Milling Mz ichine with Vise. 
Bri 1inard Ge ar C utte r, 30 in. Autom: itie F ee d. 

.* 


Gar vin No. 2 Gang Drill, 2 spindle “S 


Pratt & Ww hitne y Vertical Tapping Machines 
2% in. Cutting-off Machine, 


We have a splendid exhibition of New 
Machine Tools in our New Store. Call 
and examine, 


156 Oliver St., - Boston. 
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me acedscahaaiancal 


MACHINIST 





ACCURATE BEVEL CEARS. 


By the aid of Special Machinery, 
we are prepared to plane Bevel 
Gears up to 16 inches diameter. 
whose ratio is not greater than 4 
to 1, with the curves of the teeth 
theoretically correct. 

This method admits of long faces, 
good contact and smooth runniig, 
thereby increasing durability. For 
patterns to cast from and in places 
where high speed is required, gears 
= cut in this manner are especially 
= : “ desirable. 


BROWN & SHARPE MFG. Co. 


Makers of 


Machinery and Tools, 


PROVIDENCE, R. I., U. 8. A. 
S. A. SMITH, 23 South Canal Street, Chicago, Ill. 





Western Agent, 














9 to 48in. Stroke. New Patterns. 
RAM GUIDE 


ADJUSTABLE VERTICALLY. 


Feed always takes place at upper end of stroke 
—never during cut. 


) VERY HEAVY _AND POWERFUL. 


NILES TOOL WORKS 


Hamilton, Ohio. 


NEW YORK, - - 96 Liberty St. 
| PHILADELPHIA, - ~~ 705 Arch St. 
CHICAGO, — 96 Lake St 































THE YALE & TOWNE MFG Coa, 
STAMFORD CONN. 
_NEW YORK CHIGAGO.PHILA BOSTON ~ 


The Original Unvulcanized Packing 
CALLED THE STANDARD at tesnth,Pecking bz wien 


Accept no packing as JENKINS PACKING unless 
S stamped with our “Trade Mark.” 


KINS - BVA PAG 
oSTANDARD«. 


TRADE MARK 


ry: 


71 JOHN STRE 


106 MILE STRE ney BOSTC aN 
J RTH 8T., PHILA. 


bt DEARBORN N STREET, CHIC.\GO. 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 

















£ the ine hU pright Drills. 25 sana’ Rote Geared. = 
& 28, 82 and 40 inch Power Feed Drills. > 
ay “ 
Ss Rasy 4s 
ee =.* me 
ge Es =e 
nun 4 fe 
» ant ao 
" ae , oe 
n ae" Se 
-- me > 
at te Bi 
«me “7 
_ coud 
>" & 
@ (See special notice of Engine dees on page 18.) - 








GOULD & EBERHARDT. am 

Near Market St. Depot, = > 
NEWARK,N. J. 33 |! 

EBERHARDT'S FS 

PATENT ” @ 

=) 

ro) 


DRILL PRESS. 







EBERHARDT’S 


Patent 


GEAR CUTTER. 


Sizes, 18’, 25°’, 36” 


, 


Aro ANITIIN 23 on asx 


50’’, 60’, 84’, 




























THE PRATT & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Fee ding 
Hand Drilling Machines for Blacksmiths; Upright Drilling ya. 
chines, single and multi-spindle, both those in which the spindles are w 
feed movement and tables are operated by hand or foot ley er, and th: 
which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


WESTERN BRANCH, 100 West Washington St., Chicago, 1)).. 


THE BILLINGS AND SPENCER CO,, HARTFORD, GT., U.S. 4 


MANUFACTURERS OF 


BILLINGS’ DOUBLE-ACTING 
fm] RATCHET DRILL 


For Morse Taper Shank Drills, 
Packer Ratchet Drills, 

Packer Boiler Ratchet Drilis, 
m1 ie Packer Auger Ratchet Drils, 
1 ii 


Ee) i 1m roRcNnGs 


OF EVERY DESCRIPTION. 


out 
© mh 























REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron 
ample and convenient wash rooms for the men; fi 
provuf two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached trom the machine shop and foundry. There 
is an elevated railroad for the convenient distribu 
tion of raw materials, and a railroad ruun ng 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also lizht traveling cranes, which serve 


“OIHO ‘GNV13A319 
SSV4qd pue NOU! 


‘NOILVOITddV NO ANDOTVIVO CHLVUISOTI 








aa - ' every tool, and a number of jib cranes in the foun- 
a } dry and scratch rooms. The foundry bas capacity 
Eee | for making the heaviest class of castings. 
<S2-5 ify! All our tools are expressly designed for the 
mia = 1) 8 economical manufacture of heavy machinery for 

wa 2 railroad and general machine shop a, from 
ag 53 \ new patterns of the latest and best designs. 

5 ; ? 
Fo es WN} 12 | SALESROOM and OFFICE, 111 & 113 Liberty St, N. Y. City 
Zao yee || | = WEW SHOPS, Plainfield, N. J. 
we om i] a 
eh | 
oO. £ 5 ’ 
sien | 
ov 
isi 
bel” 
qa 
Béa 


ana 


Me 


spi 


GEO. W. FIFIELD, 








Gear Wheels and Gear Cutting.—I make « « 
order, or cut teeth on g blanks sent to me. Of all kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g , a, melt of * ~ 


J. M. ALLEN, Presmenr. 
W. B. FRANKLIN, Vics-Preswenr. 


J. B. Puror, Sroretary. 


prices. Bevel g with perfect planed teeth. 
&, $1. 


Facilities compte ete. Terms reasonable. we Pan =. at. 
Gro. B. GRANT, 66 Beverly St., Boston, Mass 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 


A SPECIALTY. 
Our Key-Seating Machine 


will save enough in 60 days’ 
use to pay first cost; no 
shop can afford to do with. 
out one. We have now 
yeady tor prompt shipment 








Lathes and Planers 














FOR ALL PURPOSES, 
h Key iting Machines 
W. P. DAVIS, Photographs and prices sent upon applicatio: 
PROPRIETORS 
STILES & PARKER PRESS CO. 
Manutacturer 


The CG. A. Gray Co., 
a 20-in. Drills. Send for 
NORTH BLOOMFIELD, ¥, Y, SEE ADVERTISEMENT, PAGE 13. 
Buffalo Steel Foundry, 
And other Tvols for the Manufacture of all ual of 
MIDDLETOWN, CONN. 
—f 


a J.M.CARPENTER TTL 





GEAR AND RACK CUTTING TO ORDER. 








PAWTUCKET.R.I. 


SGbp caf tees 477, 479 & 481 Sycamore, cor. Webster. Cincinnati, Oh:o. 
att th as] N GS. PRATT & LETCHWORT?. 
BUFFALO, N. Y. 
SHEET METAL GOODS, °*°* erc*°* DROP HAMMERS. 
Branch Office and Factory 203. 205 and 207 CENTRE STREET. NEW YORE. 


Juty 14, 188 | 
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